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LETTER 

VROM 

THE  SECRETARY  OF  WAR, 

TRAl^fSMITTIKO, 

WITH  A  LETTBB  FBOH  THE  CHIEF  OF  OKDNANOE,  A  BEPOBT 
OF  TESTS  OF  IRON  AND  STEEL  AND  OTHER  MATEBIALS  AT 
THE  WATEBTOWN  ABSENAL  DXJBING  THE  YEAB  ENDED  JUNE 
30,  1904? 


War  Department, 

Washington,  February  2, 1905. 

Sir:  I  have  the  honor  to  transmit  herewith  a  letter  from  the 

Chief  of  Ordnance,  U.  S.  Army,  dated  January  30  ultimo,  submitting 

for  transmission  to  Congress,  as  required  by  law,  copy  of  a  report  of 

the  commanding  officer  at  the  Watertown  Arsenal,  of  ''tests  of  iron 

and  steel  and  other  material  for  industrial  purposes,"  made  at  the 

said  arsenal  during  the  fiscal  year  ended  June  30,  1904. 

Very  respectfully, 

Wm.  H.  Taft,  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Ordnance, 

Washington,  January  SO,  1905. 
Sir:  I  have  the  honor  to  submit,  for  transmission  to  Congress  as 
required  by  law,  a  copy  of  the  report  of  the  commanding  ofliicer, 
Watertown  Arsenal,  of  "tests  of  iron  and  steel  and  other  material 
for  industrial  purposes,"  made  at  that  arsenal  during  the  fiscal  year 
ended  June  30, 1904,  which  has  just  been  received  at  this  office. 
Very  respectfully, 

William  Crozier, 
Brig.  Oen.,  Chief  of  Ordnance. 

The  honorable  Secretary  of  War. 
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4  TESTS   OF   METALS    AND   OTHEB   MATERIALS,  1904. 

Wateetown  AbSENAL; 

Watertovm,  Mass.j  January  28,  1906. 

Sm:  I  have  the  honor  to  submit  herewith  the  annual  report  of 
tests  of  iron  and  steel  and  other  materials  made  at  this  arsenal  dur- 
ingthe  fiscal  year  ended  June  30,  1904. 

The  total  number  of  specimens  tested  during  the  year  was  classified 
as  follows: 

GKin  specimeiis 1 29 

For  Ordnance  Department 2, 231 

For  other  Government  departments 50 

Investigative  tests 638 

Tests  for  private  parties 762 

TotaL 3,719 

The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $16, 000. 00 

Received  nrom  private  parties  during  the  year 1, 874. 64 

Total  received : 16,874.64 

Amount  expended  for  services  and  labor 13, 206. 12 

Amount  expended  for  light,  power,  tools,  implements,  and  materials  for  test. .      3, 646. 98 
Deposited  to  credit  of  Treasurer  United  States ^.  22. 64 

Total  expended 16,874.64 

Much  of  the  routine  work  of  the  testing  department  during  the 
past  fiscal  year  has  pertained  to  arsenal  material.  The  Tropenas 
steel  casting  plant,  the  iron  and  bronze  foundry,  and  the  smith  shop 
have  each  contributed  material  which  has  been  tested,  preliminary  to 
its  acceptance  for  current  work  in  the  arsenal  shops,  and  has  repre- 
sented some  work  done  for  other  arsenals.  Specimens  from  gun 
forgings  have  been  received  from  steel  works  engaged  in  supplying 
material  for  the  Ordnance  Department.  Bars  have  been  tested  for 
comparison  of  testing  machines  in  use  at  domestic  and  foreign  manu- 
facturing establishments  where  ordnance  work  is  being  done. 

Generally  this  work  came  within  the  capacity  of  the  100,000- 
pound  testmg  machine,  which  consequently  is  utilized  for  this  class  of 
testing,  leavmg  the  800,000-pound  machine  available  for  special 
departmental  work  and  investigative  tests  on  industrial  material, 
and  to  meet  the  demands  of  individuals  for  whom  tests  are  made  at 
their  request  and  expense,  in  accordance  with  a  provision  of  the  law. 

Tests  on  ordnance  material  have  been  made  on  each  of  234  days 
during  the  past  year.  Further  examination  has  been  made  of  tne 
metal  in  gun  forgmgs  which  has  shown  the  presence  of  streaks  therein. 
Proof  stresses  have  been  applied  to  piston  rods  and  retraction  ropes. 
Helical  springs,  copper  cylmders  for  pressure  gauges  in  the  deter- 
mination of  powder  pressures,  mountain  gun  carriage  wheels  and  axle, 
and  gun  wire  are  among  the  testing  done  on  accoimt  of  the  Ordnance 
Department. 

Additional  tests  have  been  made  of  the  metal  from  a  carbon-steel 
ingot  of  the  grade  of  steel  used  in  gun  forgings.  The  tests  were  with 
specimens  which  had  been  forged  at  different  temperatures,  some  of 
which  were  afterwards  subjected  to  heat  treatment.  There  have  been 
retests  of  wrought  iron,  following  a  period  of  rest  of  twenty-two  years. 
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which  has  intervened  since  the  original  tests  were  made.  Tensile 
properties  characteristic  of  the  earlier  overstraining  loads  still  remain 
in  tne  iron  at  the  present  time. 

The  inquiry  of  previous  years  into  the  properties  of  cements,  mor- 
tars, and  concretes  has  been  continued  and  extended  to  the  tests  of 
columns  1  foot  square  in  cross  section  bv  8  feet  in  height.  The 
columns  represent  diflFerent  combinations  or  the  ingredients — cement, 
sand,  and  stone — and  there  were  plain  columns  and  those  reenforced 
with  longitudinal  steel  bars.  Brick  piers  of  corresponding  size  were 
built  andtested,  representing  some  of  the  constructive  material  of  this 
class  produced  in  the  New  England  States.  Comprised  in  these 
tests  were  piers  built  of  dry  pressed,  repressed,  and  wire  cut  mud 
bricks,  also  hard  and  light  hard  common  sand  struck  brick.  A  few 
tests  were  made  upon  sand-lime  brick. 

Wooden  posts  representing  the  principal  constructive  timber  of  the 
coxmtry  are  represented  hj  a  number  of  sticks,  and  some  of  these, 
having  been  tested  to  then*  ultimate  strength,  together  with  repre- 
sentative brick  piers  and  concrete  columns,  were  sent  to  the  Louisiana 
Purchase  Exposition  at  St.  Louis  as  a  part  of  the  testing  department 
exhibit. 

Tests  on  the  endurance  of  steel  bars  to  repeated  alternate  stresses 
have  been  continued.  In  the  present  testing  apparatus  the  maximum 
fiber  stresses  are  applied  at  the  rate  of  500  tunes  per  minute.  Means 
are  being  provided  for  subjecting  the  experimental  shafts  to  very 
rapid  iJtemations  of  stresses.  A  steam  turbine  having  a  normal 
rated  speed  of  38,000  rotations  per  minute  will  be  used  for  tne  purpose. 

Chemical  analyses  are  entered  in  the  details  of  the  tests  with  the 
material  to  which  they  pertain. 

A  list  of  private  parties  for  whom  tests  have  been  made  on  individ- 
ual account  is  appended  to  the  report. 

Very  respectfully,  your  obedient  servant, 

Frank  Baker, 
Major  J  Ordnance  Departmentj  U.  S.  Army,  Commandirig, 

The  Chief  op  Ordnance,  U.  S.  Army, 

Washington,  D.  C. 
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Tube. 

No.  7799, 

Marks,  f^itu' ^' 

Diameter,  ^^.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 

Elonffatlon 
permch. 

Suooesslye 

elongation 

permch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,aN> 
54,000 
55,000 
56,000 
92,700 

Inch. 

0. 
.00010 
.00040 
.00105 
.00140 
.00185 
.00190 
.00195 
.00200 
.00345 
.00400 
.00725 

Inch. 
0. 
.00010 
.00030 
.00065 
.00085 
.00045 
.00005 
.00005 
.00006 
.00145 
.00055 
.00325 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oenerol  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  92,700 

Elastic  limit  per  square  inch  of  original  section do. . .  53,000 

Elongation  per  inch  after  rupture inch. .      .  230 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00200 

Reduction  in  diameter  at  point  of  rupture do. . .      .155 

Reduction  in  area  after  rupture,  percent  of  original  section 51.9 

Position  of  rupture *.90  from  neok 

Character  of  broken  surface fine  siUcy 

Elongation  of  inch  sections '.34*, '.12 

Tube. 


No.  7800. 

TLr»^Vo    32322  BiPi 

Marks,  b  t,m 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

mch. 


Poundi. 
1,000 
5,000 
10,000 
30,000 
40,000 
60,000 
59,000 
60,000 
61,000 
62,000 
97,500 


Elongation 
per Inch. 


inch. 

0. 
.00010 
.00085 
.00100 
.00130 
.00165 
.00195 
.00300 
.00715 
.00825 


Successive 

elong^ation 

permch. 


Inch. 

0. 
.00010 
.00025 
.00065 
.00030 
.00035 
.00080 
.00105 
.00415 
.00110 


Permanent 
set. 


Inch. 

0. 

0. 


0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . . 

Elastic  limit  per  so  uare  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Reduction  in  diameter  at  pq^t  of  rupture do . . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1'.12  from  neck 

Character  of  broken  surface granular,  in  part  silky 

Elongation  of  inch  sections '.28*. '.14 


97,600 
50,000 

.210 
.00195 

.106 
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15-l*OUNDEB  K.  V.  GUNS. 


Marks,  f^M^'  '■ 

Diameter,  "^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Tube. 

No.  7801, 


Applied 

loads  per 

■quare 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarki. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
58,000 

50,000 

60,000 
61,000 
99,000 

Inch. 

0. 

.00010 

.00085 

.00100 

.00135 

.00170 

.00200 

/      .00205 

\      .00765 

.00640 

.00930 

Inch. 

0. 

.00010 
.00025 
.00065 
.00035 
.00035 
.OOOW 
.00005 
.00560 
.00075 
.0J090 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  Umit. 

0. 

0. 

I 

/ 

t 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  sauare  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  imder  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 

Poeition  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds 

do. 

inch 

do. 

do. 


90,000 

50,000 

.235 

.00205 

.135 

46.2 

1'.07  from  neck 

silky 

'.30*,  M7 


Tube. 

No.  7815. 

Marks,  ^i'J^  ''^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

lofuis  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

56,000 

57,000 

58,000 

50,000 

60,000 

103,200 

Inch. 

0. 

.00010 
.00035 
.00100 
.00140 
.00170 
.00200 
.00270 
.00350 
.00500 

Inch. 
0. 
.00010 

.oo(r2=» 

.00065 
.00010 
.OOOJO 
.00030 
.00070 

Inch:. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

.oooso 

.01)1.50 

*  * 

1 

.00685    1        .001H5 
1 

' 

1 .--.. 

Tensile  strength. 

1                       1 

Oencral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  originiil  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  In  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture '.45  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  c^nt 

Elongation  of  inch  sections '.24*.  MS 


10.3,200 

.56.000 

.105 

.00200 

.095 

34.0 
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Tube. 
No.  7817. 
Marks,  f^,F^'» 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2*' , 


Applied 

loans  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Siircessive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
99,400 

Inch. 

0. 
.00010 
.00035 
.00100 
.00140 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 
0. 

Initial  load. 

Elastic  limit,  approximate. 

Tensile  strength. 

.00210 
.00285 
.00360 
.00510 
.00725 
.00800 

.00070 
.00075 
,00075 
.00150 
.00215 
.00075 

.00040 

.00040 

Qeneral  tummary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  99, 400 

Elastic  limit  per  square  inch  of  original  section  (approximate) do. . .  49, 000 

Elongation  i>er  inch  after  rupture inch . .      .190 

Elongation  per  inch  under  strain  at  elastic  limit do 

Reduction  In  diameter  at  point  of  rupture do. . .      .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  T)f  rupture '.70  from  neck 

Character  of  oroktfn  surface granular;  silky  spot  at  circumference 

Elongation  of  inch  sections '.26*,  M2 

Tube. 


No.  7984. 
Marks,  i^M^»  ^« 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Succf^ssive 

perniiinent 

set. 

Remarks. 

Poundti. 

1,000 

5,000 

10,000 

30,000 

50,000 

55,000 

60,000 

62,000 

63,000 

64,000 

65,000 

66.000 

104,750 

Inch, 
0. 
.00010 
.00020 
.00080 
.00145 
.00170 
.00190 

.00500 
.00650 
.00780 
.00965 

Inch. 
0. 
.00010 
.00010 
.00060 
.00065 
.00025 
.00020 
.00010 
.00300 
.00150 
.00130 
.00125 

Inch. 
0. 
0. 

Inch. 
0. 

a 

Initial  load. 

0.              !    0. 

Elastic  limit. 

• 

Tensile  strength. 

1      •    •  • 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  liroit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch  . 

Elongation  per  hich  under  strain  at  elastic  limit. do. . 

Reduction  in  diameter  at  point  of  rupture do _ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture *.  85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M4,  *.2»* 


104,750 

62,000 

.210 

.00200 

105 
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16-POUNDER   R.  F.  QUNS. 


Tube. 

No.  8001. 

Marks,  i^'li?'- 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2^. 


Applied 
loaas  per 

square 

inch. 

Elongation 
permcli. 

Succeeslve 

elongation 

perlnoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundt. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

55,000 

60,000 

64,000 

65,000 

66,000 

67,000 

104,500 

Inch. 
0. 

.00010 
.00025 
.00060 
.00125 
.00165 
.00175 
.00190 
.00200 
.00570 
.00735 
.00920 

Inch. 

0. 

.00010 
.00015 
.00065 
.00035 

.ooaio 

.00U2U 
.00015 
.00010 
•    .003/0 
.00165 
.00185 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 


104,600 

64,000 

.180 

.00300 

.075 

27.4 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture '.7  ftom  neck 

Character  of  broken  surface granular,  70  per  cent;  silky,  30  per  cent 

Elongation  of  inch  sections '.13, '.21* 

Jacket. 

No.  7802. 

Marks,  ?^i?» 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2'. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SuccoRsive 

periiiaaont 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
10,000 
56,000 
57,000 
58,000 
50,000 
03,000 

Inch. 

0. 

.00010 
.00035 
.00006 
.00130 
.00160 
.00180 
.00300 
.01095 
.01200 

Inch. 

0. 

.00010 
.00025 
.00060 
.00035 
.00030 
.00020 
.00120 
.00795 
.00105 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

1 

Tensile  strenirth. 

.    .                           1 

General  summary. 


93,000 

56,  (KW 

.220 

.00180 


Tensile  strength  per  square  inch  of  original  section pounds . . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture taich. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . .      .105 

Reduction  In  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture , ,  1'.  11  from  neck 

Character  of  broken  surface ,.,,.,... , . .  silky,  oblique 

;^longation  of  inch  sections.,..,. ...,.,...,..,., Trr,.»Tr*fr ,,,.,,,..., —  '.28,*  MO 


16-POUNDER   R.  F.  GUNS. 
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Jacket. 
No.  7803. 

Marks,  bt.m*  ^ 

Diameter,  ''.505.  ^ 

Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loacfoper 

squaie 

inch. 

Elonsation 
permch. 

Sucoesslve 

elongation 

permch. 

Pennanent 
set. 

SuocMsiTe 

pennanent 

set. 

Remarks. 

• 

Pownds. 
1,000 
5,000 
10,000 
SO,  000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
99,500 

Inth, 

0. 

.00010 
.00085 
.00100 
.00145 
.00170 
.00205 

..00350 
.00500 
.00650 

Inch, 
0. 
.00010 
.00025 
.00065 
.00045 
.00025 
.(NKKU) 
.00145 
.00150 
.00150 

IwSh, 

0. 

0. 

Inch. 

0. 

0. 

InitUl  load. 

Elaetie  limit. 
Tensile  strength. 

0. 

0. 

Qt^Mrdl  sumjnary. 

['eaisUe  strength  per  square  inch  of  original  section pounds. .  90,500 

ClaaUc  limit  per  square  Inch  of  original  section do. . .  59, 000 

Elongation  per  inch  after  rupture inch. .      .  215 

Elongation  per  inch  under  strain  at  elastic  limit. do. . .  .00306 

luctlon  in  diameter  at  point  of  rupture do...      »125 

luction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture '.65  from  neck 

Character  of  brok^i  su  rf ace ,.,..,., silky 

Elongation  of  inch  sections MO, '.33* 

Jacket. 

No.  7804. 

Marks,  f?,it 

Diameter,  *.505. 

Sectional  area,  .20  square  inch* 

Gauged  length,  2", 


AppUed 

loiuIip«r 

■quare 

Inch. 

BloDgation 
permch. 

Successive 

elongation 

perlnoh. 

PeimaxMnt 

Mt. 

SuooessiTe 

permanent 

set. 

Ramarkf. 

Ponndt. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
96.000 

Inch. 

0. 

.00010 
.00035 
.00105 
.00140 
.00180 
.00210 
.00950 
.01000 
.01100 

Inch. 
0. 
.00010 
.00025 
.0U07U 
.00085 
.OOO'O 
.OOOW 
.00740 
.00050 
.00100 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

Tensile  strength. 

1 

Oenend  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  M,000 

Elastic  limit  per  square  inch  of  original  section ;5*k""      'SSS 

Elongation  per  inch  after  rupture men..      -JiJ 

Elongation  per  inch  under  strain  at  elastic  limit 2**"*       li? 

Reduction  in  diameter  at  point  of  rupture «<>•  •  •      \J^ 

Reduction  In  area  after  rupture,  per  cent  of  original  section *-4 V' "     ^t 

Position  of  rupture '^^^^S& 

Character  of  broken  surface , , #*««*  J  i? 

Elongation  of  inch  sections .,,,,,,»,...    •^'t   'i^ 


^TTTTTTTTl 


H.  Doc.  291,  58-3- 
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15-POUNDEB  B.  F.  GUNS. 


Jacket, 

No.  7807. 

Marks,  f%]^' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

StHXWsaiye 

elongation 

per  inch. 

Permanent 
set. 

SuccessiTe 

permanent 

set. 

Remarks. 

Founds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
97,100 

Inch. 
0. 

.00010 
.00045 
.00095 
.00125 
.00160 
.00200 
.00205 
.00400 
.00900 
.01050 

Inch. 

0. 
.00010 
.00035 
.00050 
.00030 
.00035 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

............ 

'...] !..! 

0.                   0. 

.00005 

.    .....       1.    .......... 

Elastic  limit. 

.00195 
.00500 
.00150 

I 

Tensile  strength. 

1                      1                      1 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section 

Elastic  limit,  per  square  inch  of  origlnu  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit. 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  ruptive,  per  cent  of  original  section  . 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds..  97,100 

do...  61,000 

....inch..      .105 

do...  .00205 

do...      .025 

9.5 

. .  '.90  from  neck 
...  fine  granular 
ri2*,'J» 


Jacket. 

No.  7816. 

Marks;  f^^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Elonntion 
peruich. 

BuooessiTe 

elongation 

perlnch. 

Permanent 
set. 

SlXX«8«iTB 

permanent 
set. 

Remarks. 

PoiMids. 

1,000 

5,000 

10,000 

30,000 

40,000 

50,000 

54,000 

55,000 

56,000 

67,000 

58,000 

104,500 

Inch. 
0. 
.00010 
.00035 
.00100 
.00135 
.00165 
.00185 
.00550 
.00995 
.00645 
.00700 

Inch. 
0. 
.00010 
.00025 
.00065 
.00035 
.00030 
.00020 
.OaK55 
.00045 
.00060 
.00055 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load 

EUstic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

TensUe  strength,  per  square  inch  of  original  section poimds..  104,500 

Elastic  limit,  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  nip t ure inch . .       .150 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00185 

Reduction  in  diameter  at  point  of  rupture do . . .       .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture at  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections '.14,M6 


15-POUNDEB  R.  F.  OUN8. 
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Jacket. 

No.  7993. 

Marks,  g^,? 

rMameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loadaper 

ogiiaro 

Inch. 

Elongation 
perlnoh. 

Suooessive 

elongation 

perlnch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
£0,000 
00,000 
51,000 

Inch, 
0. 

.00015 
.00025 
.00085 
.00120 
.00150 
.00170 
.00180 
.00405 
.00510 
.00575 

Inch. 
0. 
.00015 
.00010 
.00060 
.00035 

.ooaw 

.00020 
.00010 
.00225 
.00105 
.00055 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

52,000 
104,500 

General  summary. 

Tensile  strength,  per  square  inch  of  original  section poimds..  104,500 

Blastio  limit,  per  square  inch  of  originar section do . . .    50,000 

Elongation  per  inch  after  rupture inch. .       .  IRO 

Elongation  per  Inch  under  strain  at  elastic  limit do . . .    .00180 

Reduction  in  diameter  at  point  of  rupture do .. .       .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture 1'  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  serrated,  40  per  cent;  opened  cracks  in 

stem  in  vicmity  of  fracture. 
Elongation  of  inch  sections '.12/ .24* 

Breechblock. 


No.  7865. 

Marks,  ¥S?«»^»^ 

Diameter,  ^.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
pertnch. 

Suooesaive 

elongation 

per  inch. 

Pennanent 
set. 

Successive 

pennanent 

set. 

Remarks 

Pcundi. 

1,000 

5,000 

30,000 

50,000 

65,000 

70,000 

75,000 

79,000 

80,  (NX) 

81,000 

82,000 

83,000 

84,  (NX) 

122,000 

Inch. 
0. 

.00015 
.00105 
.00190 
.00230 
.002SO 
.00255 
.00290 
.00725 
.00815 
.00925 
.01000 
01050 

Inch. 
0. 

.00015 
.00090 

.00065 
.00040 
.00020 
.00015 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

«/ 

.00025 



.004.1') 
.00090 
.00110 
.00075 
.00050 

General  summary. 


TeasUe  strength  per  square  inch  of  orisinal  section pounds 

Elastic  limit  per  square  indi  of  original  ^bction do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Poeition  of  rupture 1'  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seetiona Ml,'Jtt* 


122,000 
79,000 

.180 
.00290 

.115 
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15-POnNDER   R.   F.  GUNS. 


Bbeegh  Bxjshinq. 

No.  7813. 

Marks,  f^lS"''^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*^. 


Applied 

loads  per 

square 

fnnh. 

Elongation 
per  Hwh. 

Suooessivc 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

30,000 

50,000 

60,000 

60,000 

61,000 

62,000 

101,500 

Inch. 
0. 

.00010 
.00100 
.00175 
.00205 
.01125 
.01190 
.01250 

Inch. 

0. 

.00010 
.00000 
.00075 

.ooa-jo 

.00920 
.00065 
.00060 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

0. 

0. 

t 

...........     .  .  ...  ... 

1 

1 

i 

QtneraH  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section , do. 

Elon^tion  per  Incn  after  rupture Inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  ix>int  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section , 

Position  of  rupture , '.75  from  nock 

Character  of  broken  surface fine  granular,  radiating  from  silky  spot  at  circumference 

Elongation  of  inch  sections '.12,  '.25* 


101,500 

59,000 

.185 

.00205 

.065 

30.7 


TABULATION  OF  TENSION  SPECIMENS  FROM  U-FO UNDER  R,  F  GUNS, 

STEMS  2*  LONG;  '.605  DIAMETER. 


No.  of 
t«st. 


7799 

7800 

7801 
7815 


7817 
7984 
8001 


7802 
7803 
7804 
7807 
7816 
7993 


7865 
7813 


Position  in 
gun. 


Tube.. 
....do. 


....do. 
do. 


.do. 
.do. 
.do. 


Jacket. 

do. 

do. 

do. 

do. 

do. 


Breechblock.. 
Breech   bush- 
ing. 


Looar 
tionof 
eped- 
mens. 


Middle. 
,..do... 


..do.. 
..do.. 


..do. 

..do. 

...do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


-do. 
.do. 


Elastic 

limit 

per 

square 
inch. 


Poundt. 
63,000 

60,000 

50,000 
56,000 


a  49, 000 
62,000 
64,000 


56,000 
69,000 
60,000 
61,000 
54,000 
59,000 


79,000 
59,000 


Tensile 
strengtii 

per 

square 

inch. 


Powidt. 
02,700 

97,500 

99,000 
103,200 


99,400 
104,750 
104,500 


93,000 
90,500 
96,000 
97,100 
104,500 
104,500 


122,000 
101,500 


Elon- 

gSr 

non. 


Per  a. 
23.0 

21.0 

23.5 
19.5 


19.0 
21.0 
18.0 


22.0 
21.5 
21.0 
10.5 
15.0 
18.0 


18.0 
18.5 


Con- 
trac- 
tion of 
area. 


Perd. 
61.0 

37.1 

46.2 
34.0 


30.7 
37.1 
27.4 


37.1 
43.3 
43.3 
9.6 
16.9 
27.4 


40.3 
30.7 


Appearance  of 
fracture. 


PlnesUky 

Granular;  in    part 

silky. 

Silky 

Granular,    60    per 

cent;  silky,  40  per 

cent. 
Granular  silky  spot . 

Silky 

Granular,    70    per 

cent;  silky,  30  per 

cent. 

Silky;  oblique 

Silky 

do 

Fine  granular 

Granular 

Granular,    60    per 

cent;     silky,  ser- 
rated, 40  per  cent; 

opened  cracks  in 

stem. 

SUky 

Fine  granular;  silky 

spot. 


Re- 
marks. 


Breech 
end. 
Do. 

Do. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


a  Approximate. 


3-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES,  JACKETS,  LOCKING  HOOPS, 

AND  BREECHBLOCKS. 
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8-INOH  B.  F.  aUNB. 
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Tube. 

No.  7818. 

Marks/B^M*'* 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

squATe 

infth. 

EloDgatloii 
perinch. 

Suooeaalye 

elongation 

perinch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

POttlUlf. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
80,(XK) 
04,000 

05,000 

60,000 

07,000 

08,000 

107,500 

0. 
.00010 
.00040 
.00100 
.00140 
.00175 
.00205 
.(Mtt25 
/      .00240 
\      .OOMO 
.00045 
.01000 
.01100 

In/dh. 
0. 
.00010 
.00030 
.00060 
.00040 
.aXKt5 
.0U030 
.00020 
.00015 
.00610 
.00095 
.(NN»5 
.00100 

0. 
0. 

0. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

..t.. ....... 

I 

J 

I 

1 

Oejural  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  107, 600 

Elastic  limit  per  square  inch  of  original  section do . . .    64, 000 

Elongation  per  inch  after  rupture inch. .       .  IflO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00225 

Reduction  in  diameter  at  point  of  rupture do. . .       .005 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture '.75  from  neck 

Character  of  broken  surf  ace silky 

Elongation  of  kioh  sections '.a4*M4 


24 


3-IlfOH   B.  F.  GUNS. 


Tube. 

No.  7929. 

Marks,  g^J^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch« 

Gauged  length,  2". 


Applied 

loads  per 

tquare 

inch. 

Elongatioii 
permch. 

Sucoesfiiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

■et. 

Remarks. 

POttfMfo. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
73,000 
74,000 
75,000 
76,000 
110,600 

Inch. 

0. 
.00010 
.00035 
.00100 
.00140 
.00L75 
.00210 
.00230 
.00250 
.00265 
.00310 
.00515 
.00750 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 
.00035 
.OOlKi*) 
.00020 
.00020 
.00015 
.00045 
.00205 
.00235 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

•■•••■•■«•• 

Oenerai  summary. 

TeiiaUe  strength  per  square  inch  of  original  secuon pounds. .  110, 600 

Elastic  limit  per  square  inch  of  original  section do...    73,000 

Elongation  per  inch  after  rupture inch..       .180 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00265 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.05  from  neck 

Character  of  broken  surface silky 

Blongatlon  of  inch  sections MO, '.26* 


3-INGH   R.   F.   aUNS. 
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Tube. 

No.  7959. 

Marks,  ??|i?« 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppUed 

loads  per 

square 

Inch. 

Elongation 
perinoh. 

Suooessive 

elongation 

perinoh. 

Permanent 
set. 

Successive 

pennanont 

set. 

Remarks. 

1,000 
6,000 
10,000 
30,000 
40,000 
60,000 
flO'^OOO 
66,000 
60,000 
70,000 
71,000 
73,000 
106,060 

/ncA. 

0. 
.00010 
.00020 
.00075 
.00110 
.00146 
.00166 
.00210 
.006235 
.00416 
.00926 
.01000 

Inch. 

0. 

.00010 
.00010 

.ona')5 

.00(Ki5 
.00035 
.00010 
.00055 
.00025 
.00180 
.00510 
.00075 

/ncA. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

\ 

0. 

0. 

* 

1 

1 

\ 

1 

Tensile  strength. 

i 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections *.12,  '.30* 

Jacket. 


106,050 
69,000 

.210 
.00235 

.135 


No.  7798. 

Marks,  ^^ 
.Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


AppUed 

loads  per 

square 

moh. 

Elongation 
perineal. 

SuooeeslTe 

elongation 

perinoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Powadf. 

1,000 

6,000 

10,000 

30,000 

40,000 

60,000 

60,000 

66,000 

67,000 

68,000 

09,000 

70,000 

112, 100 

Inch. 
0. 

.00010 
.00040 
.00105 
.00140 
.00185 
.00215 
.00250 
.00260 
.00300 
.00460 
.00570 

Inch. 
0. 
.00010 
.00030 
.00065 
.00035 
.00045 
.00030 

.ona'is 

.00010 
.00040 
.00150 
.00120 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

0. 
0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,100 

Elastic  limit  per  square  inch  of  original  section ^Q,---    66,000 

Elongation  per  inch  after  rupture inch. . .       .1ft 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00260 

Reduction  in  diameter  at  point  of  rupture do . . .       .126 

Reduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture '.85  from  neck 

Charecteraof  broken  surface silky 

Elongation  of  ineh  sections '.28*, '.11 
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3-nrOH  B.  F.  GUNS. 


Jacket. 

No.  7812. 

Marks,  ??J^ 

Diameter,  *.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loadaper 

equare 

Indi. 

Elongation 
perlncfa. 

Suooeflnive 

elongation 

perlnch. 

Permanent 
set. 

Sucoessive 

permanent 

set. 

Remarki. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

60,000 

60,000 

69,000 

70,000 

71,000 

72,000 

109,500 

Inch. 

0. 

.00010 
.00040 
.00106 
.00140 
.00180 
.00215 
.00255 
.00915 
V  .01020 
.01150 

Inch. 

0. 

.00010 
.00090 
.00066 
.00035 
.00040 
.00035 
.00040 
.00660 
.00105 
.00130 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  jier  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after^rupture,  per  cent  of  original  section . 

Position  of  rupture 

■Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds..  109,500 

do...    09,000 

inch..       .220 

do...    .00256 

do...       .125 

43.3 

'.9  from  neck 

silky 

M3,'.S1» 


Jacket. 

No.  7969. 

Marks,  f^^^» 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loiuisper 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarki. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40.000 

50,000 

60,000 

70,000 

73,000 

74,000 

75,000 

76,000 

106,000 

• 

Inch. 
0. 

.00015 
.00035 
.00105 
.00140 
.00185 
.00220 
.00260 
.00275 
.01540 
.01625 
.01700 

Inch. 
0. 

.00015 
.00020 
.00070 
.00035 
.00045 
.00035 
.00040 
.00015 
.01265 
.00085 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  sauare  inch  of  original  section do. . 

Elongation  per  inch  after  ruptu  re inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.23.  '.26* 


105,000 

73,000 

.245 

.00275 

.145 

49.1 


3-INOH  &.  If.  GUKd. 
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Jacket. 

No.  7983, 

Marks,  fill? 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied 
loads  per 

•quare 

inoh. 

Elongation 
permoh. 

Suooessive 

elongation 

per  inch. 

• 

Permanent 
set. 

Suooessive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
111,000 

0. 
.00015 
.(NKKiO 
.00090 
.00125 
.00155 
.00175 
.00190 
.00205 
.00230 
.00330 
.00345 
.00380 
.00625 
.00605 

Inch. 
0. 
.00015 
.00015 
.00060 
.00035 
.00030 
.00020 
.00015 
.00015 
.00025 
.00100 
.00015 
.00035 
.00145 
.00170 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 

0. 

0. 

• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  HI, 000 

Elastic  limit  per  square  inch  of  original  section do .. .    68,000 

Elongation  per  inch  after  rupture inch . .       .200 

Elongation  per  inch  under  strain  at  elastlo  limit do .. .    .00230 

Reduction  in  diameter  at  point  of  rupture do . . .       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture '.75  from  nock 

Character  of  broken  surface silky 

Elongation  of  inoh  sections MO, '.30* 
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3-IKOH   B.  F.  GUNS, 


Locking  Hoop. 

No.  7960. 

Marks,  {?S?5»^' 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongatloii 
perlnch. 

Snooessive 

elongation 

perlnch. 

Permanent 
set. 

Suooeflfiive 

permanent 

set. 

Bemarks. 

* 

Poundt. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 

eo,ooo 

70,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
115,450 

Inch, 

0. 
.00010 
.00025 
.00095 
.00135 
.00170 
.00205 
.00240 
.00275 
.00285 
.00300 
.00365 
.00450 
.00530 

Inch. 

0. 

.00010 
.00015 
.00070 
.00040 
.00035 
.00035 
.00035 
.00035 
.00010 
.00015 
.00055 
.00085 

•.00080 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

0.                   0. 

6mer<d  summary. 

Tensile  strength  xwr  square  inch  of  original  section .pounds. .  116,450 

Elastic  limit  per  square  inch  of  original  section do. . .    81, 000 

Elongation  per  inch  after  rupture incn. .       .  160 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    .00285 

Reduction  in  diameter  at  point  of  rupture do .. .       .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  seotioDS '.23*, '.09 


3-INCH  B.  F.  GtmS. 
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LocKiKQ  Hoop, 
No.  7968. 

Marks,  ?!&?•  ""^ 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length.  2". 


Applied 

loMsper 

square 

inch. 

Elongation 
perinch. 

Suooessive 

elongation 

perinch. 

Permanent 
set. 

Suocnssive 

permanent 

set. 

Remarks. 

POtffUfo. 

1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 
80,000 
82,000 
83,000 
84,000 
85,000 
115,500 

In€h, 
0. 

.00015 
.00035 
.00106 
.00150 
.00175 
.00215 
.00255 
.00275 
.00295 
.00305 
.00415 
.00515 
.00675 

Indi, 

0. 

.00015 
.00020 
.00070 
.00045 
.00025 
.00040 
.00040 
.00020 
.00020 
.00010 
.00110 
.00100 
.00160 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 

• 

1 

0. 

0. 

«••••■■«•■•     J 

.; 1 

Klastic  limit. 

1 

••••••••••• 

Tensile  strength, 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do . . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Sloni^tlon of  iDch sections ,,,„.,,,.»,,.,,,,.,..,„,  '.08,'.^ 

Breechblock. 


115,500 

82,000 

.175 

.00905 

.125 


No.  7946. 

Marks,  ?rM^^'* 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundt. 

1,000 

5,000 

40,000 

70,000 

73,000 

74,000 

75,000 

76,000 

117,600 

Inch. 
0. 

.00015 
.00150 
.00280 
.00295 
.00350 
.00615 
.00780 

Inch. 
0. 

.00015 
.00135 
.00130 
.00015 
.00055 
.00265 
.00165 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.00005 

.00005 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  line  granulation 

Elongation  of  inch  sections '.13, '.20* 


117,600 
73,000 

.165 
.00295 

.105 
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S-IKCH  B.  F.  GUNS. 


Bbeechbixmjk. 

No.  7976. 

Marks,  ^=''' 

Diameter,  *.505. 

Sectional  area,  .20  square  inclu 

Gauged  length,  2^. 


Applied 
loAds  per 

square 

mch. 

Elongation 
per  inch. 

Saocesaive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

30,000 

50,000 

60,000 

70,000 

75,000 

80,000 

81,000 

82,000 

83,UU0 

84,000 

85,000 

131,500 

Inch. 
0. 
.00020 
.00115 
.00190 
.00220 
.00255 
.00275 
.00315 
.<KK««) 
.U0360 
.00885 
.00425 
.00475 

Inch. 

0. 
.00020 
.00005 
.00075 
.00090 
.00035 
.00020 
.00040 
.00015 
.00030 
.00025 
.00040 
.00050 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

* 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  131,5flP 

Elastic  limit  per  square  inch  of  original  section do. . .    80,00^ 

Elongation  per  Incn  after  rupture inch. .       .  14^ 

Elongation  per  inch  imder  strain  at  elastic  limit do. . .    .0031^ 

Beduction  in  diameter  at  point  of  rupture do . . .       .  09^ 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34.  ^ 

Position  of  rupture '.60  from  neck 

Character  of  broken  surface silky ;  trace  of  granulation 

Elongation  of  inch  sections '.20*, '.09 


TABULATION  OF  TENSION  SPECIMENS  FROM  S-INCH  R  F,  QUN& 

STEMS  r  LONG,  '.505  DIAMETER. 


Position 
in  gun. 


Tube.... 

. do  ... 

— do  . .. 

Jacket . . 

do  . . . 

— do  . .. 
do  ... 

Locking 
hoop. 
do  ... 

Breech- 
block. 


Location 
of  sped 
mens. 


.do 


Middle.. 
Outside. 
Middle. . 

do... 

...do... 
....do ... 

do... 

do... 

do ... 

do ... 

....do ... 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
64,000 
73,000 
69,000 
66,000 
69,000 
73,000 
68,000 
81,000 

82,000 
73,000 

80,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
107,500 
110,600 
106,050 
112,100 
109,500 
105,000 
111,000 
116,450 

115,500 
117,600 

131,500 


Elon- 
taon. 


Perct. 
19.0 
18.0 
21.0 
19.5 
22.0 
24.5 
20.0 
16.0 

17.5 
16.0 

14.5 


(Con- 
trac- 
tion 
of 


Perct. 
34.0 
37.1 
46.2 
43.3 
43.3 
49.1 
46.2 
30.7 

43.3 
37.1 

34.0 


Appearance  of  frac- 
ture. 


Silky 

do 

do 

do 

do 

Fine,  silky. 
Silky 

t  •  ■  •  •  Uw  •  «  •  •  ■ 


do 

Silkv.  intersrerscd 
with  fine  granular. 

Silky,  trace  of  gran- 
ulation. 


Remarks. 


Breech  end. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
MuKsle  end. 

Breech  end. 


5-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBE  AND  JACKET. 
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6-INCH   B.  F.  GUNS. 
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Tube. 

No.  7811. 

Marks,  mm 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Succp-mive 

elongation 

I)erinch. 

Permanent 
set. 

Succesflive 

permanent 

set. 

Inch. 

0. 

0. 

Remarks. 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
60,000 
55,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
-    99,500 

Inch. 

0. 
.00020 
.00040 
.00070 
.00110 
.00125 
.00145 
.001.55 
.00180 
.00200 
.00220 
.iW£M) 
.00250 
.00315 
.00550 
.00800 
.00935 

Inch. 
0. 

.00020 
.00020 
.00030 
.00040 
.00015 
.00020 
.00010 
.00025 
.00020 
.00020 
.00010 
.00020 
.00065 
.002:^5 
.00250 

Inch. 

0. 

0. 

Initial  load. 
Elastic  Umlt. 

.00005 

.00005 

.oooa5 

0. 

.00135 

............ 

Tensile  strength 

1 

•  Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  99, 500 

Elastic  limit  per  square  inch  of  original  section do...  60,000 

Klongation  per  incn  after  rupture inch. .      . 255 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  00230 

Reduction  in  diameter  at  point  of  nipture do. . .      .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture IMO  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections '.33*,  '.18 

H.  Doc.  291,  58-3 3 
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6-lNOH    R.   F.  GUNS. 


Jacket. 


No.  7814. 

Marks,  2^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


Applied 

loads  per 

square 

inch. 

Elongation 
perrnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pcruianent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
6.3,000 
64,000 
65,000 
66,000 
96,800 

Inch. 
0. 
.000167 
.000367 
.001067 
.0014.33 
.001767 
.00213:3 
.0022r« 
.013333 
.016667 
.020000 

Inch. 
0. 
.000167 
.000200 
.0(X)700 
.000366 
.000:334 
.00a366 
.000100 
.011100 
.0033:^ 

.oo:«33 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

1 

6.            6. 

1 

Elastic  limit. 

' 

Teusile  strength. 

..........   '......  ...  . 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    63,000 

Elongation  per  Incn  after  rupture inch. .       .  223 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  ruptiu"e 1*.36  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  iucJi  sections ''.U,  '.35*, '.21 


6-INCH  R.  F.  GUNS. 


S1*ECIMENS  FROM  TUBES,  JACKETS,  HOOPS,  BREECH- 
BLOCKS, AND  SPINDLE. 
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TXJBB. 

No.  7861. 

Marks,  f^g* 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
50,000 
00,000 
01,000 
02,(100 
08,000 

Inch. 

0. 
.00010 
.00040 
.00100 
.00140 
.00175 
.00210 
.00250 
.00625 
.00935 

Inch. 

0. 
.00010 
.00030 
.00060 
.00040 
.00035 
.00035 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength 

1 

0.                    0. 

.00040 
.00575 

.00110 

'<* 

General  nummary. 

Tensile  strength  per  squiure  inch  of  original  section pounds . 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do . . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1*.12  from  neck 

Character  of  broken  sui-face silky 

Elongation  of  inch  sections '.28*,  '.18 

Tube. 


96,000 
50,000 

.230 
.00210 

.105 


No.  7987. 

Marks,  ^%'J' 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Inch. 

0. 
.00010 
.0(X)15 
.00055 
.00070 
.(XXi5 
.(WOIO 

.mm 

.00155 

.oo:m5 

.00065 

Permanent 
set. 

Inch. 

0. 

0. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Remarks. 

Pounds. 

1,(NX) 

5,  OCX) 

10,000 

30,000 

50,000 

55,U00 

60,000 

64,000 

05,000 

06,000 

67,  «W 

104,500 

1 

Indi. 

0. 
.00010 
.00025 
.00080 
.00150 
.00175 
.00165 
.U)190 

.oo:m5 

.OU740 
.00805 

Initial  load. 

Elastic  limit. 
Tensite  strength. 

0. 

0. 

General  mmniary. 

Tensile  strength  per  square  inch  of  original  section pounds..  104,500 

Elastic  limit  per  square  inch  of  original  section do...    64, (NK) 

Elongation  per  incn  after  rupture inch..        .2.'U) 

Elongation  per  inch  under  Ktrain  at  elastic  limit do...    .OOIW 

Reduction  in  diameter  at  point  of  rupture do...        .].'{5 

Reduction  in  area  after  nipturc,  per  cent  of  original  section 46.2 

Position  of  rupture T.l  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections M9,  •.27'» 
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Marks,  ff,^ 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Jacket, 
No.  7866. 


Applied 

Umuis  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,  (XX) 
40,000 
50,  MX) 
59,000 

60,000 

61,000 
62,000 
6:i,000 
94.050 

Inch. 

0. 
.00010 
.(XX«5 
.00100 
.00140 

.a)iH5 

.00220 

f     .ornsto 

t      .00700 
.01100 
.01240 
.01350 

Inch. 

0. 
.00010 
.00025 
.ttXKW) 

.Qnmo 

.(NX>45 

.ooo:« 

.00010 
.00470 
.(X>4(X) 
.00140 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

] 

/ 

» 

General  summary. 


Tensile  strength  i)er  square  inch  of  original  section pounds . . 

Pllastic  limit  per  square  inch  of  original  section do... 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elnstic  limit do... 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  nipture , '.45  from  neck 

Character  of  l)roken  surface silky 

Elongation  of  inch  sections '.12,  ".31* 


94,02» 
60,000 

.215 
.W£\0 

.KJ5 
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Jacket. 

No.  7995. 

Marks,  f^S' 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kemarks. 

Potinds. 

1,000 

5,000 

10,000 

30.000 

40.0(11} 

50,000 

55,000 

60,000 

6.^000 

60,000 

70,000 

71,000 

72,000 

107,500 

Inch. 

0. 
.00010 
.00025 
.00(XS0 
.00120 
.00145 
.00160 
.00175 
.00195 
.00215 
.00245 
.OCCMX) 
.00560 

Inch. 
0. 

.onoio 

.(NX) 15 
.(KX)55 
.OIXMO 
.0(Mr25 
.(XXJ15 
.(XXH5 

.0(xr3) 

.(KX)20 
.OrKKU) 
.0fXI.V) 
.00200 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

• 

Initial  load. 

Ela.stic  limit. 

• 

Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  107, 600 

Elastic  limit  per  square  inch  of  original  section do. . .    09, 000 

Kh)ngation  per  Inch  after  rupture inch. .       .  210 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00215 

Reduction  in  diameter  at  point  of  rupture do. . .        .  145 

Re<Ii^tion  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Po8it)i>n  of  rupture ".9  from  neck 

Character  of  broken  surface j silky 

Elongation  of  inch  sections '.12,  '.30* 
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A,  Hoop. 


Marks,  S^i'^« 

Diameter,  ^.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


No.  7999. 


Applied 

loMsper 

■quara 

inch. 

Elongation 
per  inch. 

SncrasiiiTe 

elongation 

per  inch. 

Permanent 
set. 

Suoceselye 

permanent 

Bet. 

RemarkB. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
60,000 
65,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
104,600 

Inch. 

0. 

.00010 
.00025 
.000»5 
.00130 
.00155 
.00170 
.00180 
.00200 
.00220 
.00235 
.00700 
.00950 
.01206 

Inch. 
0. 

.00010 
.00015 
.00070 
.00035 
.00025 
.00015 
.00010 
.00020 
.00020 
.00015 
.00465 
.002-')0 
.00255 

Inch. 

0. 

0. 

Indi. 

0. 

0. 

Initial  load. 

6.             6.* 

1 

1            * 

Elastic  limit. 

............ ............ 

m 



Tensile  strength. 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  104,  .'iOO 

Elastic  limit  per  square  inch  of  original  section do . . .    75,  QUO 

Elongation  per  incn  after  rupture inch. .       . 060 

Elongation  per  inch  under  strain  at  elastic  Umlt do. . .    .00235 

Reduction  in  diameter  at  point  of  rupture do 025 

Reduction  in  area  after  rupture,  per  cent  of  original  section *    9. 5 

Position  of  rupture at  the  neck 

Character  of  broken  surface silky,  serrated,  in  part  granular;  dark  spot  '.03  by  '.20 

Elongation  of  inch  sections '.05,  '.07 


6-INCH   B.   F.  GUNS. 
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Ajj  Hoop. 

No.  7998, 

Marks,  f^^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successivo 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
55,000 
60,000 
66,000 
70,000 
74,000 
76,000 
76,000 
77,000 

Inch. 

0. 
.00010 
.00025 
.00000 
.00130 
.00160 
.00175 
.00190 
.00205 
.00225 
.00246 
.00785 
.00880 
.01050 

Inch. 
0. 
.00010 
.00015 
.00065 
.OOIHO 
.00030 
.00015 
.00015 
.00015 
.00020 
.00020 
.00540  , 

Inch. 

0. 

0. 

V 

Indi. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

.00095 
.00170 

110,500 

General  summary, 

TensQe  strength  per  square  inch  of  original  section pounds..  lf0,S00 

Elastic  limit  per  square  inch  of  original  section do. . .    74,000 

Elongation  per  inch  after  rupture inch. .       .  186 

Elongation  per  inch  under  strain  at  elastic  limit. do. . .    .00245 

Koduction  in  diameter  at  point  of  rupture do. . .       .125 

Reduction  in  area  after  nipture,  i)er  cent  of  original  section 43. 3 

Position  of  rupture •'.O  from  neck 

Character  of  broken  surface silky 

Rlongation  of  inch  sectionB '.10^ '.27* 
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A,  Hoop, 

No.  8003. 
Marks,  W^l^ 
Diameter,  '^.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loacifl  per 

Bquare 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

1  Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,  (KX) 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 
77,000 
78,000 
110,500 

Inch. 
0. 

.00010 
«    .00025 
.00090 
.00120 
.001.10 
.00170 
.001H5 
.00205 
.00220 
.002-10 

.or2(» 

.01370 
.01480 

Inch. 
0. 
.00010 
.00015 

.OOOtU) 

.Q0o:{0 
.oo(no 

.00020 
.00015 
.00020 
.00015 
.00020 
.01020 
.00110 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

^ 

0. 

0. 

I 


QtaeraL  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  110,500 

Elastic  limit  per  square  inch  of  original  section do. . .    75,000 

Elongation  per  Incn  after  rupture hich. .        . 200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00240 

Reduction  In  diameter  at  point  of  rupture do. . .       .115 

Reduction  In  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture '.7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.12,  *.28* 


6-INCH   R.  F.  GirNS 
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Ci  Hoop. 

No.  8000. 

Marks,  iW  '^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Pou,nd*. 

1,000 

5,000 

10,000 

30,000 

Elongation 
perlnch. 

Successive 

elongBtion 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Inch. 
0. 
.00010 
.00025 
.00090 
.00120 
.00155 
.00165 
.00190 
.00205 
.00225 
.00235 
.01150 
.01240 
.01360 

Inch. 

0. 
.00010 
.00015 
.000(t5 
.OtXKU) 
.00(M5 
.00010 
.00025 
.00015 
.0(X)20 
.OUIIO 
.001)15 
.00090 
.00120 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

40,000 
50,000 
55,000 
60,000 
66,000 
70,000 
72,000 
73,000 
74,000 
75,000 

0. 

0. 

105,500 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  105,500 

Klastlo  limit  per  square  inch  of  original  section * do. . .    ?2,000 

Elongation  per  Incn  after  rupture Inch . .       .  HK) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00235 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture '.90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.11.  '.27* 
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C,  Hoop. 

No.  7977. 
Marks,  g^fr'* 
Diameter,  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  lengtii,  2" 


AppUed 

loads  per 

■quare 

Inch. 

Elongation 
perlnch. 

SoeoeMfTe 

elongation 

perinrJi. 

Permanent 
set. 

SuooessiTe 

permanent 

aet. 

Remarka. 

Poundt, 

1,000 

6,000 

10,000 

30,000 

40,000 

60,000 

60,000 

70,000 

74,000 

75,000 

76,000 

77,000 

78,000 

106,000 

Inch, 
0. 
.00015 

.ooom 

.00100 
.00140 
.00170 
.00210 
.00245 
.00266 
.00280 
.00316 
.00726 
.01060 

Inch. 
0. 
.00015 
.00015 
.00070 
.00040 
.00090 
.00040 
.fl00R5 
AUWM 
.00015 
.00035 
.00410 
.00336 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elaatie  limit. 
Teneito  etrengtlL 

■ 

0.                    0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  sectioi^ pounds. .  la's, 000 

Klsstic  limit  per  square  inch  of  oriii^bml  section do. . .    74,000 

Elongation  per  inch  after  rupture inch . .        .  220 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  00265 

Reduction  in  diameter  at  point  of  rupture do. . .       .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1*  from  neck 

CharacU*r  of  broken  surface silky 

Elongation  of  inch  sections '.14, '.30* 


<S-INOH   B.  F.  OUNB. 
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D  Hoof. 

No.  7997. 

Marks,  Sljf* 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed 

loans  per 

square 

inoh. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
56,000 
60,000 
65,000 
70,000 
74,000 
76,000 
76,000 
77,000 
104,500  ^ 

Inch. 

.0 

.00010 
.00025 
.00085 
.00120 
.00150 
.00165 
.00185 
.00200 
.00220 
.00235 
.01710 
.01750 
.01830 

Inch. 

0. 
.00010 
.00015 
.00060 
.00035 
.OOfKIO 
.00015 
.OUKiO 
.00015 
.00020 
.00015 
.01475 
.00040 
.OOOBO 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

OenercH  summary. 

Tensile  strength  per  square  inoh  of  original  section pounds. .  104, 500 

Elastic  limit  per  square  inch  of  original  section do...    74,000 

Elongation  per  inch  after  rupture inch. .       . 210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00235 

Reduction  in  diameter  at  point  of  rupture do. . .       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture '-86  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  ■eoUons: '.30*,  M3 
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Breechblock. 

No.  7908. 

Marks,  ¥ir^* 

Diameter,  *.505. 

Sectional  area,  .20  square  inch. 

Gauged  lengthy  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Inch. 

0. 
.00010 
.0008.S 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

30,000 

50,000 

70,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

127,500 

Inch. 

0. 

.00010 
.00095 
.00160 
.00235 
.00255 
.00265 
.00300 
.00465 
.00505 
.00576 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  stronnth. 

.  O(xjr»o 

.00075 
.(XX»20 
.(XK)IO 

.0(xvr> 

.00165 
.00040 
.00070 

0. 

0. 

"'•**••*••»■■"■'■■""""" 

1 

,^..p^^..^.^ 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inon  after  rupture inch 

Elongation  per  inch  under  strain  at  clastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture *.75  from  neck 

Character  of  broken  surface fine  granular 

Elongation  of  inch  sections *.21*,  '.10 

Breechblock. 


127,500 

74,000 

.155 

.00205 

.076 

27.4 


No.  7953. 

Marks,  !iJ^°°' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^. 


Applied 

loads  per 

square 

inc4i. 

Elongation 
permch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
30,  OCX) 
50,000 
60,000 
70,  (XX) 

a),(xx) 

85,000 
86,000 
87,000 
88,000 
121,500 

Inch. 

0. 

.00015 
.00110 
.00180 
.00215 
.00250 
.00290 
.00310 
.01720 
.01775 
.01870 

Inch. 

0. 
.00015 
.0(X105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.0(X)70 
.  0(Xtt5 
.00(Ktt 
.00040 
.(XXt20 
.01410 
.0(X)55 
.00095 

'6."  '" 

6. 

*  *    *"      1 

1 

1 

t 

, 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  121,  iiOO 

Elastic  limit  per  square  inch  of  original  section do. . .    85, 000 

Elongation  per  incn  after  rupture Inch. .        .  185 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00310 

Re<luction  In  diameter  at  point  of  rupture do. . .       .  105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Posit  ion  of  rupture '.9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.2^, '.12 


6-INCH   B.  F.  GUNS, 
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Bbeeghblogk« 

No.  7978. 

Marks/TVM^- 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 

ao,ooo 

50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
83,000 
84,000 
85,000 
86,000 
130,500 

Indi. 

0. 

.00010 
.00095 
.00165 
.00180 
.00200 
.00215 
.00235 
.00255 
.00270 
.00280 
.01030 
.01080 
.01160 

Inch. 

0. 
.00010 
.00085 
.00070 
.00015 
.00020 
.00015 
.00020 
.00020 
.00015 
.00010 
.00750 

.ooa6o 

.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

0. 

0. 

• 

...  .      1 

1 

t 

Elastic  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  130,500 

Elastic  limit  per  square  inch  of  original  section do . . .    83, 000 

Elongation  per  inch  after  rupture inch . .       .165 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00280 

Keduetion  in  diameter  at  point  of  rupture do. . .        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture *.85  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.10, '.23* 
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6-INCH    B.  F.  OUNS. 


Bbeechblooe. 

No.  7979. 

Marks,  1}li  «• 

Diameter,  ''.SOS. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

.5,000 

30,000 

50,000 

65,000 

60,000 

65,000 

70,000 

75,000 

80,000 

81,000 

82,000 

83,000 

127,000 

Inch. 
0. 
.00010 
.00080 
.00150 
.00170 
.00185 
.00205 
.00220 
.00240 
.0(r275 

.oa?50 

.00805 
.00880 

Inch. 

0. 

.00010 
.00070 
.00070 
.00020 
.00015 
.00020 
.00015 
.00020 

.oo(no 

.00075 
.00l»:)5 
.00075 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

0.                 0." 

1 

1 

, 

Elastic  limit. 

1 

.  .  _  .  - 

1 

Tensile  strength. 

'  *  '  *      1 

General  summary 

TensUe  strength  per  square  inch  of  original  section pounds . .  127, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    80, 000 

Elongation  per  incn  after  rupture inch. .       .  116 

Elongation  per  inch  under  strain  at  clastic  limit do. . .    . 00275 

Reduction  in  diameter  at  point  of  rupture do. . .       . 055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture I'.OS  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inch  sections '.13*,  *.10 


6-INCH   B.  F.   GONS, 


49 


Bbeeohblock. 

No.  7988, 
Marks,  ¥3?  «• 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2^. 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  nch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1,000 
5,000 
10,000 
90,000 
50,000 
55,000 
60,000 
65,  (NM 
7U,0UU 
75,000 
80,000 
84,000 
85,000 
86,000 
87,000 
122,000 

Indi. 
0. 

.00010 
.00025 
.00090 
.00160 
.00175 
.00190 
.00210 
.00235 
.00255 
.00275 
.00290 
.01330 
.01410 
.01500 

Inch. 
0. 
.00010 
.00015 
.00065 
.00070 
.00015 
.00015 
.00020 
.00025 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

0. 

* 

............ 

.00020 

.00020 
.00015 
.01040 
.00080 
.00090 

1 

, 

1 

General  summoary. 

Tensile  strength  per  square  inch  of  original  section. pounds. .  122,000 

Elastic  limit  per  square  inch  of  original  section do .. .    84,000 

Elongation  per  inch  after  nipturo inch. .       .  155 

Elongation  per  inch  under  strain  at  elastic  limit do .. .    .00290 

Reduction  in  diameter  at  point  of  rupture do .. .       .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture '.85  from  neck 

Character  of  broken  surface silkjr.  obliaue 

Elongation  of  inch  sections '.20*,  Ml 

H.  Doc.  291,  58-3 \ 
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Spindle, 

No.  7994. 

Marks,  L^^^^»^^ 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  mch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

•     1,000 
5,000 
30,000 
50,000 
65,  (KX) 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
114,500 

Inch. 

Orf 

.00010 
.00085 
.00150 
.00170 
.00186 
.00200 
.00220 
.00235 
.00256 
.00276 
.00286 
.00300 
.00330 
.00385 
.00556 

Inch. 

0. 
.00010 
.00075 
.00055 
.00020 
.00016 
.00015 
.00020 
.00015 
.00020 
.00020 
.00010 
.00015 
.00030 

.ooa55 

.00170 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
TonsUe  strength. 

0. 

0. 

1 

1 

1 

1 

1 

1 

I 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poimds. .  114,500 

Elastic  limit  per  square  Inch  of  original  section do .. .    86,000 

Elongation  per  inch  after  rupture inch. .        .  225 

Elongation  per  inch  under  strain  at  elastic  limit do.. .    .00285 

Reduction  in  diameter  at  point  of  rupture do .. .        .  185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

Position  of  rupture *.95  from  neck 

Character  of  broken  surface fine  silky,  serrated 

Elongations  of  inch  sections ' .  10,  *  .35* 


TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  R.  F.  GUNS. 

STEMS  2*  LONG,  '.605  DIAMETER. 


No.of 
test. 


78.51 
7987 
7866 
7995 
7999 


7998 
8003 
8000 
7977 
J997 
7908 
7953 
7978 
7979 


7988 
7994 


Position  in 
gun. 


Tube 

do 

Jacket . . . 

do... 

Ai  hoop.. 


Location 
of  speci- 
mens. 


Outside 
Middle.. 
Outside 
Middle. 
Inside.. 


Elastic 

limit 

per 

square 
inch. 


As  hoop Middle. 

do do.. 

Ci  hoop do. 

Cghoop ' do.., 

D  hoop I  Inside.. 

Breechblock..!  Middle. 
do do.... 


..do. 
..do. 


do., 

Spindle. 


.do. 
.do. 


.do.. 


Pounds 
69,000 
64,000 
60,000 
69,000 
75,000 


74,000 
75,000 
72,000 
74,000 
74,000 
74,000 
8.5,000 
83,000 
80,000 


84,000 
86,000 


Tensile  ' 
strength  Elon- 

per     I    ^a- 
squaro  ,  tion. 
inch. 


Pounds.  Perci 


98,000 
104,500 

94,050 
107,500 
104,500 


110,600 
110,500 
ia5.500 
105,000 
104,500 
127,500 
121,500 
130,500 
127,000 


122,000 
114,500 


23.0 
23.0 
21.5 
21.0 
6.0 


Con- 
trac- 
tion 
of 
area. 


Perd. 


37. 
46. 
46. 
49. 
9. 


18.6 

43.3 

20.0 

40.3 

19.0 

40.3 

22.0 

40.3 

21.0 

46.2 

15.5 

27.4 

18.5 

37.1 

16.5 

40.3 

11.5 

20.5 

1.5.5 

23.9 

22.5 

59.8 

Appearance  of 
iractiuie. 


Silky 

do 

*■•■  •*■"'•«*«■•■••• 

do 

Silky,  serrated; 
in  part  granu- 
lar; dark  spot. 

Silky 

do 

•  •  •  >  bvXu  ••«■  ■>■••■« 
t  >  •  ■   mVA^^  •■■■   •■■••• 

Fine  granular... 
Silky 

Granular,  60  per 
cent;  silky,  40 
ver  cent. 

Silky,  oblique. .. 

Fine  silky,  ser- 
rated. 


Remarks. 


Breech  end. 

Do. 

Do. 

Do. 
Muzzle  end. 


Breech  end. 
Do. 
Do. 
Do. 
Do. 
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Nickel  sled  from  lubes  of  6-inch  R.  F.  guns. 

Tube. 

No.  7909. 

Marks,  'b^^'"" 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
67,000 
58,000 
90,500 

Inch. 
0. 
.00010 
.00035 
.00110 
.00150 
.00200 
.00230 
.00250 
.00385 
.00665 
.00815 

Inch. 

0. 

.00010 
.00025 
.00075 
.00040 
.00050 
.00030 
.00020 

.ooi;» 

.00280 
.00150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

.00005 

.00005 

• 

Tensile  strength. 

General  surainary. 

Tensile  strength  per  square  Inch  of  original  section pounds 

Elastic  limit  per  sciuare  inch  of  original  section do . 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  clastic  Umit do ., 

Reduction  in  diameter  at  point  of  rupture do . 

Rotluction  in  area  after  rupture,  per  cent  of  oiigiiial  section 

Position  of  ruptme 1*.35  fr 

Character  of  broken  surface 

Elongation  of  inch  sections ' 

Tube. 

No.  7910. 

Marks,  I  V^=^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


..  90,.'500 

..  54, (KX) 

. .  .  2:jo 

..  .002:«) 

..  .115 
..  40.3 
om  neck 
...  silky 
.18,  '.28* 


Applied 

loads  per 

square 

inch. 

.  Pounds. 
1,000 
6,000 
10,000 
30,0(10 
40.<XJ0 
50,  (KW 
57,000 
58,000 
5!),  000 
60,000 
91,500 

1 

Elongation 
per  inch. 

Successive 

elongation 

I)erinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Inch. 

0. 
.00015 
.00035 
.00110 
.00155 
.00195 
.00235 
.00260   . 
.00610 
.00805 

Inch. 

0. 
.00015 
.00020 
.OtK)75 
.0(K)45 
.00040 
.00040 
.00025 

.00195 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  91,500 

Elastic  limit  per  square  inch  of  original  Koctlon do .. .  57,000 

Elongation  per  incn  after  rupture inch. .      .  225 

Elongation  per  inch  under  strain  at  clastic  limit do...  .00235 

Reduction  In  diametor  at  point  of  rupture do .. .      .  125 

Reduction  in  area  after  rupliuro,  per  cent  of  original  section 43. 3 

Position  of  rupture '.75  from  neck 

Character  of  broken  surface , silky 

Elongation  ol  Inch  sections '.32*,  M3 
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Tube. 
No.  7911. 

Marks,  ^uVJ^ 

Diameter,  ^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 
loaas  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
80,000 

Inch. 

0. 
.00010 
.00025 
.00105 
.00150 
.00185 
.00205 
.00460 
.01160 
.01300 

Inch. 

0. 
.00010 
.00015 
.0»J80 
.00045 
.00035 
.00020 
.00255 
.00700 
.00140 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load* 

Elastic  limit. 
Tensile  strength. 

6.'               6. 

1       '"  * 

1 

1 

General  summary. 


80,000 
54,000 

.215 
.00205 

.095 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do . . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 34. 0 

Position  of  rupture ' '.76  from  neck 

Character  of  broken  surface fibrous,  trace  of  granulation 

Elongation  of  inch  sections M5, '.28* 

Tube. 


No.  7912. 

Marks,  'uW 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
89,500 

Inch. 
0. 
.00015 
.00040 
.00115 
.00160 
.00200 
.00230 

.oaioo 

.00550 
.01075 
.01220 

Inch. 
0. 
.00015 
.00025 
.00075 
.00045 
.00040 

.ooa30 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

• 

Elastic  limit. 

• 

Tensile  strength. 

1 

1 

'"  .66665'        '.06665  " 

.00070 

1 

.00250 
.00525 

1 

.00145 

. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  89,500 

Elastic  limit  per  square  inch  of  original  section do. . .  54,000 

Elongation  per  incn  after  rupture inch. .      .  190 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00230 

Reducion  in  diameter  at  point  of  rupture do. . .      . 065 

Reduction  in  area  after  ru]^uro,  per  cent  of  original  section 23.9 

Position  of  rupture '.90  from  the  neck 

Character  of  broken  surface granular,  80  per  cent;  lamellar,  20  per  cent 

Elongation  of  inch  sections '. '.15,  '.23* 
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.^  Tube. 

No.  7913. 

Marks,  1^5*'" 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

incJi. 

Elongation 
perlnch. 

Suoceesite 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
£0,000 
61,000 
62,000 
63,000 
64,000 
96,400 

Inch. 

0. 
.00010 
.00035 
.00105 
.00150 
.00190 
.00250 
.00345 
.00620 
.00750 

Inch. 

0. 
.00010 
.00025 
.00070 
.00045 
.00040 
.00060 
.0009.') 
,00275 
.00130 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

0.            1     0. 

1 

t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  96,400 

Elastic  limit  per  square  inch  of  original  section do. . .  61,000 

Elongation  per  Incn  after  rupture inch. .      . 210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 00250 

Reduction  In  diameter  at  point  of  rupture do. . .      .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  nipture *.90  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.29*,  '.13 

Tube. 

No.  7914. 

Marks,  V^J^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

Inch. 

Elongation 
perlnch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pimnd9. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
58,000 
50,000 
60,000 
61,000 
92,500 

Inch. 
0. 
.00005 
.00025 
.00090 
.00120 
.00160 
.00220 
.00320 
.00500 
.00830 

Inch. 
0. 

.00005 
.00020 
.00005 
.00030 
.00040 
.00060 
.00100 
.00180 
.00330 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

«     *         •■     •••• 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  92,500 

Elastic  limit  per  square  inch  of  original  section do. . .  58,000 

Elongation  per  inch  after  rupture inch. .      . 230 

Elongation  perlnch  under  strain  at  elastic  limit do...  .00220 

Red^iction  in  diameter  at  point  of  rupture do...      .135 

Reduction  in  are^i  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rapture 1'  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.14,  '.32* 
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Tube. 

No.  7915. 

Marks,  'uVilt'' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

sot. 

• 

Rcmarkfl. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
65,(KJ0 
66,000 
67,000 
68,000 
97,000 

Inch. 
0. 

.00015 
.00030 
.00110 
.00150 
.00190 
.00250 
.01025 
.01175 
.01250 

Inch. 
0. 

.00015 
.00015 
.00080 
.00040 
.00040 
.000(10 
,00775 
.00150 
.00075 

IncK 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elaatlc  Umit. 
Tensile  strength. 

0. 

0. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  97,000 

Elastic  limit  per  square  inch  of  original  section do...  65,000 

Elongation  per  incli  after  rupture inch. .      .  210 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .OQZ'iO 

Reduction  in  diameter  at  point  of  rupture do. . .      .  ia5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1  ".25  from  neck 

Character  of  broken  surface fibrous,  tra<'e  of  granulation 

Elongation  of  inch  sections Mb, '.24* 

Tube. 

No.  7916. 

Marks,  Si\5k^^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

f>ermancnt 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40.000 
50,000 
62,000 
03,000 
64,000 
65,000 
95,500 

Inch. 

0. 

.00010 
.00035 
.00105 
.00150 
.00185 
.00235 
.00515 
.00900 
.01100 

Inch. 
0. 
.00010 
.00025 
.00070 
.00045 

.ooa35 

.00050 
.002^0 

.(ms5 

.00200 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

0.                    0. 

, 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  j>er  square  Inch  of  original  section pounds..  95,50C 

Elastic  limit  per  square  inch  of  original  section do. . .  62,000 

Elongation  i)er  hicn  after  rupture inch. .      .205 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00235 

Reduction  in  diameter  at  point  of  rupture do. . .      .105 

Reduction  in  area  after  rupture,,  per  cent  of  original  section 37. 1 

Position  of  rupture '.50  from  neck 

Character  of  broken  surface fine,  granular,  60  per  cent;  lamellar,  40  per  cent 

Elongation  of  inch  sections ».13,  '.28* 
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Tube. 

No.  7930. 

Marks,  ^5- 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

Pounds. 
1,000 
5,000 
10.000 
30,000 
40,000 
60,000 
60,000 
63,000 
64,000 
65,000 
66,000 
d5,100 

Inch. 
0. 
.00010 

.ooo:» 

.00100 
.00140 
.00175 

.ariio 
.oo2:« 

.OO.'ttK) 
.01*200 
.01375 

Inch. 

0. 
.00010 
.00025 
.00065 
.00040 
.00(K15 
.00035 
.00020 
.00070 
.00900 
.00175 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 

General  stnnmary. 

Tensile  strength  per  square  inch  of  original  section , 

Elastic  limit  per  RQiiare  inch  of  original  section , 

Elongation  per  inch  after  nipture 

Elongation  i)er  inch  under  strain  at  elastic  limit , 

Reduction  in  diameter  at  point  of  nijjture , 

Redwtion  in  area  after  nipture,  per  cent  of  original  section. 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds 

do. 

inch 

do. 

do. 


95,100 

63,000 

.185 

.00230 

.095 

34.0 

*.6  from  neck 

silky,  oblique 

....  '.25*.  ^12 


Tube. 

No.  7931. 

Marks,  ^f^  ■ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applie<l 

loutis  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
60,000 
60,000 
62,000 
63,000 
64,000 
&'>,000 
66,000 
96,500 

Inch. 

0. 
.00010 
.00030 
.00095 
.00130 
.00160 
.00200 
.00215 
.00220 
.00850 
.01000 
.01150 

Inch. 
0. 
.00010 
.00020 
.00065 
.00035 

.mm 

.00040 
.00015 
.00005 
.00()30 
.00150 
.00150 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

1 

"6.' 6. 



1 

Elastic  limit. 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  96,500 

Elastic  limit  per  square  inch  of  original  section do...  63,000 

Elongation  per  incii  after  rupture inch. .      .  160 

Elongation  per  inch  under  strain  at  rlavstic  limit do. . .  . 00220 

Reduction  in  diameter  at  point  of  rupture do...      .076 

Reduction  in  area  a f ter  nipture,  i)er  cent  of  original  section 27. 4 

Position  of  rupture '.W  from  neck 

Character  of  broken  surface silky,  lamellar 

Elongation  of  inch  sections '.20*.  '.12 


56 


6-INCH   E.  F.   GUKS. 


Tube. 

No.  7932. 

Marks,  f^o^* 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*^. 


Applied 

loads  per 

square 

incii. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

• 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
96,300 

Inch. 

0. 
.00010 
.00030 
.00095 
.00125 
.00160 
.00195 
.00210 
.01075 
.01200 
.01290 

Inch. 
0. 
.00010 
.00020 
.00OIV5 
.00030 

.ooau 

.00035 
.00015 
.00865 
.00125 
.00090 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

............ 

0.             1      0. 

1 

1 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  96,300 

Elastic  limit  per  square  inch  of  original  section do. . .  64,000 

Elongation  per  Inch  after  rupture inch. .      .  220 

Elongation  per  inch  under  strain-at  elastic  limit do. . .  .00210 

Reduction  in  diameter  at  point  of  rupture ; do. . .      .125 

Reduction  in  area  after  nipture,  per  cent  of  original  section 43.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.24*, '.20* 

Tube. 

No.  7933. 

Marks,  ^J^ 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaos  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Ilemarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
.50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
97,000 

Inch. 

0. 
.00010 
.00035 
.00095 
.00130 
.00160 
.00200 
.00220 
.01150 
.01300 
.01400 

Inch. 

0. 
.00010 
.00025 
.00000 

.ooa'i5 

.00030 
.00040 
.00020 
.00930 
.00150 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0.              ,      0. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  spclion pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  nipture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture '.45  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.27*  '.13 


97,000 

ft4,O0O 

.200 

.00220 

105 
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Tube. 

No.  7954. 

Marks,  §^^«o^« 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30.000 
40,000 
50,000 
60,000 
63,000 
M,000 
65,000 
66,000 
98,250 

Inch. 
0. 
.00015 

.ooavs 

.00110 
.00140 
.00175 
.00205 
.00225 
.00295 
.009A5 
.01010 

Inch. 

0. 
.00015 
.00020 
.00075 
.00030 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

.ooo:tt 

.00O.'W 
.00020 
.00070 
.00670 
.00045 

0. 

0. 

Elastic  limit. 

Tensile  strength. 

1 
1 

Oeneral  summary. 


96,250 
63,000 

.140 
.00225 

.045 


Tensile  strength  per  square  inch  of  original  scoTlon pounds. 

Elastic  limit  per  sauarc  inch  of  original  section do. . 

Elongation  jjer  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture 1'.03  from  neck 

Character  of  broken  surface granular,  50  per  cent;  serrated,  flaky,  50  per  cent 

Elongation  of  inch  sections '.16*,  ".12 

Tube. 

No.  7956, 

Marks,  f'^M^' 

Diameter,  ^^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

• 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 

.   50,000 
60,000 
61,000 
62,000 
95,650 

Inch. 

0. 

.00010 
.00025 
.00095 
.00125 
.00100 
.00195 
.00220 
.00925 
.01005 

Inch. 
0. 
.00010 
.00015 
.00070 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  Ihnlt. 
Tensile  strength. 

.(XKtW) 

.oo():i5 

6.* 

0. 

.00025 
.00705 
.00080 

Oeneral  ftummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  95, 650 

Elastic  limit  per  square  incli  of  original  section do. . .  59, 000 

Elongation  per  inch  after  rupture inch. .      .  205 

Elongation  per  inch  under  strain  at  elastic  limit do ....  00195 

Reduction  in  diameter  at  point  of  rupture do. . .      .  1 16 

Reduction  in  area  after  nipture,  per  cent  of  original  section 40. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections '.20», '.21* 
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Tube. 

No.  7956. 

Marks,  ^«m"' 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

hich. 

Elongation 
perTncii. 

Succesjive  pennanent 
elongation  *»*"*•"«'•' 

per  inch.          ^^ 

Successive 

pennanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40,000 
50,000 
59,000 
60,000 
61,000 
62,000 
86,800 

Inch. 
0. 
.00015 
.00035 
.00115 
.00155 
.00195 
.00230 
.01405 
.01465 
.01575 

Inch. 

0. 
.00015 
.00020 
.00080 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

::::::::::::i::::::::::" 

.00040 

.01175 
.00060 
.00110 

.OU005 

.00005 

............ 

, 

1 

Oeneral  summary. 


86,800 
59,000 

.105 
.00230 

.065 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

PMongatlon  per  inch  under  strain  at  ehistic  limit do. . 

Re<luction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 21. 9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface gray,  serrated,  flaky;  tore  apart  in  detail  from  one  side 

Elongation  of  inch  sections '.08,  ".13* 

Tube. 

No.  7967. 

Marks,  g^^y* 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2", 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

I)er  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 
52,000 
53,000 
64,000 
65,000 
66,000 
60,100 

Inch. 

0. 
.00010 
.00040 
.00100 
.00130 
.00170 
.00185 
.00360 
.00440 
.00515 
.OO&U) 

Inch. 

0. 

.00010 
.00030 
.00060 
.00(J:U) 
.00010 
.00015 
.fX)lfw 
.OOOIW 
.00075 
.00125 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

1 

■ 

' 

Crack  opens  in  stem. 
Tensile  strength. 

....       1  .  . 

I           

General  summary. 


60,100 
52,000 

.045 
.00185 

.055 


Tensile  strength  per  square  Inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do... 

Eloivrntion  per  incn  after  rupture Inch. . 

I^longation  per  inch  under  strain  at  elsstic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture *.65  from  neck 

Character  of  broken  surface granular,  10  per  cent;  serrated,  flaky,  90  per  cent;  fractured  in 

detail  by  the  extension  of  the  crack  which  appeared  under  55, 000  pounds  per  square  inch  tension 
Elongation  of  inch  sections '.01,  ''.06* 
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TABULATION  OF  TENSION  SPECIMENS  FROM  NICKEL-STEEL  TUBES  OF 

er  B.  F.  GUNS. 


STEMS  2*  LONG,  '.£05  DIAMETER. 


No.  of 
test. 


7900 
7910 
7911 

7912 


7913 
7914 
79l.''> 

7910 


7930 
7931 
7832 
7933 
7954 


7955 
7956 
7957 


Poeition 
In  gun. 


Tube. 

do. 

...do. 

...do. 


.do. 

..do. 

.do. 

.do. 


.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 


Location 
of  speci- 
mens. 


Middle.. 

do ... 

do... 

do... 


do 

do 

do 

....do 


...do ... 
Inside... 
OuUlde. 
Middle. . 
Outside. 


Middle. 

do .. 

Inside. 


Elastic 

limit 

per 

square 
Inch. 


Lbs. 
54,000 
57,000 
51,000 

54,000 


61,000 
58,000 
05,000 

62,000 


63,000 
63,000 
64,000 
64,000 
63,000 


59,000 
50,000 
52,000 


Tensile 
strength 

per 

square 

inch. 


Lbs. 
90,500 
91,500 
89,000 

89,500 


96,400 
92,500 
97,000 

95,500 


96,100 
90,500 
96,300 
97,000 
96,250 


95,650 
86,890 
60,100 


Elon- 
Ra- 
tion. 


Perct. 
23.0 
22.5 
21.5 

19.0 


21.0 
23.0 
21.0 

20.5 


18.5 
16.0 
22.0 
20.0 
14.0 


20.5 

10.5 

4.5 


Con- 
trac- 
tion 
of 
area. 


Peret. 
40.3 
43.3 
34.0 

23.9 


43.3 
40.2 
37.1 

37.1 


34.0 
27.4 
43.3 
37.1 
16.9 


40.3 
2:).  9 
20.5 


Appearance  of 
fracture. 


Silky 

do 

Fibrous,     trace    of 

granulation. 
Qranular,  80  per  cen  t  ; 

lamellar,    20    per 

cent. 

Silky 

do 

Fibrous,     trace    of 

franulation. 
ne  granular,   60 
percent;  lamellar, 
40  per  cent. 

Silky,  oblique 

Silky,  lamellar. .'. 

SUky 

Granular,  50  oercent; 

serrated,  flaky,  50 

i)er  cent. 

Silky 

Gray,  serratp(l,  flaky. 
Grauulur,lUi)ercent; 

serrated,  flaky,  90 

per  cent. 


Remarks. 


Breech  end. 

Do. 
Muzzle  end. 

Do. 


Breech  end. 

Do. 
Muzzle  end. 


Do. 


Do. 
Do. 
Breech  end. 
Do. 
Do. 


Do. 

Muzzle  end. 

Do. 
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steel  fobgings,  gun  and  cabriafle  woek. 

7s-mill1meter  mountain  guns. 

Bodies. 

epeciuens  prou  breech  ends. 


ElMtlc'TensUe 

Con- 

Mark  on 

Dl-      S 

iti 

limit    strength 

j 

El™- 

Elonntlan  a( 
•ectloM. 

Appo*rjn«onrB^ 

/ncA.  Sq 

in. 

Pmnd.'  Pound, 

Per  a 

Percl. 

-      .      - 

.BOS 

30  !  60,200  ,  100,500 

.31'.. 11 

.SOB 

11 

>o. 

iBJ-B 

.6M 

10"  wo 

n'.7 

:3i*; 

12,  .10 

25     59!6O0 

20.3 

16,   .32» 

X 

54  800 

■% 

>o 

a—  B 

'.Xi 

56,800 

10      100 

4H'-B 

.584 

25 

54;800 

9     430 

19:3 

13;    ill 

DC 

!7-BT,M 

.B05 

20.0 

37.1 

.£09 

B5|sao 

40.3 

28* 

2o-bt;m 

68  000 

26* 

>o 

»-BT,M 

iws 

20 

B3  500 

10    00 

'■^. 

32-BT,M 

20 

63,000 

9     OO 

29.0 

46.2 

.20, 

30* 

'.SK 

fll,000 

.2R', 

Dc 

a^BTlM 

.e05 

61,500 

.12, 

2g« 

24-BT,M 

.509 

62  000 

.19, 

• 

H 

I8-BT,M 

.906 

30 

83  000 

10     OO 

4013 

.11 

ia-BT,M 

.SOS 

20 

61,500 

10     00 

19.1 

40.3 

.2»', 

H 

J8-BT,M 

.509 

80,000 

40.2 

.32*, 

IS-BTM 

.505 

61500 

26-BT,M 

.509 

SO 

80  000 

49!  1 

>a 

28-BT,M 

.605 

M 

81,000 

10     00 

40.3 

■  W, 

Do 

S*-BT,M 

.505 

43.3 

.30*, 

3o-iit|m 

.505 

8i;900      B7,Z50 

40.3 

1 

.905 

82,600     102,000 

33-bt|m 

.505 

20 

82  900     100  900 

40:3 

^■2! 

32* 

Do 

k-bt'.hs 

.005 

64;ooo    lOilsOO 

19:* 

40.3 

2m 

9e-BT,M 

.905 

82,000     109,900 

30.7 

'■^. 

G™."ar,   60  per 

rent;     silky,  40 

1»-BT,M 

.605 

20 

83,000  !  109.000 

21.6 

40.3 

.SO*.  13 

sff^p 

.509 

63,500      101,600 

22.0 

46.2 

32* 

.505 

82,000     101,900 

!S-BT|M 

.505 

61,000      105,900 

'.w'. 

Dl 

27-BT,'m 

.605 

20 

82  900      104  500 

4013 

Do 

.605 

64,000     109,000 

37.1 

27- 

w-bt|m 

30.7 

zv 

)o 

!BT-BTy 

:mi, 

29* 

Do 

36-BT,li 

:905. 

20 

stIooo  '  104;900 

i7!o 

34!  0 

Silky  and  gruiu- 

.905 

68,000     102,500 

21.0 

r. 

.24*, 

IS 

SLIky, 

ji-btJm 

82.900     110.900 

.10, 

Silky,  60  per  cent; 

Kranular  40  per 

4A-BT.M 

S7.700      88,900 

20.  S 

40.3 

^"^k 

»l,300  1   105,000 

:28i. 

4BT-Bt',M 

Do! 

1.1  BT  M 

■M 

eal'mo  '  ii2!mo 

i:^bt;m 

6(B 

20 

68,500     102,500 

21,0 

37.1 

:i3,".2»« 

Do. 
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76-MILLIMETER  MOUXTAJN  GOTS-Continned. 
BoDiBS — Continued. 

BFECIICENS  PUOU  UUZZLB  ENDS. 


Elaatlc 

T      U 

1 

[Imlt 

"31' 

Elon- 

^'"xr"' 

'^" 

Xt." 

n 

Poundi 

Perd 

t:; 

M,S0O 

21.0 

JO.  3 

.so-,   12 

'1; 

M.SOO 

101,000 

.27*, 

48,900 

m,caa 

4n!3 

.18, 

Man 

112,  .'W> 

40.3 

.»i. 

15 

dI 

«;«» 

98*0 

20.  S 

«.3 

-W. 

D, 

K8,000 

.18, 

M^SOO 

M,100 

*9? 

eilwo 

32.6 

l^i. 

Do 

M.TM 

.SJ". 

W 

Do 

m;soo 

82,000 

98,500 

24:5 

Jo't 

D< 

gr.ooo 

27* 

csinxi 

W.wo 

!l3| 

D( 

109,200 

2i:o 

3;:i 

2»" 

Do 

28* 

D< 

m.:M 

i28*, 

x,aM 

wis 

-27*, 

iu)«iio 

laio 

37. 

,2.^, 

OS 

Do 

100,300 

40. 

.:n. 

D< 

W,500 

100,000 

■a.  6 

to. 

S-llTlil 

20 

82,  «l) 

ft-MT,M 

20 

84,000 

loo'soo 

«: 

28* 

Do 

.W,0LO 

x.m 

2l!5 

D< 

R-MT,M 

20 

w:ooo 

97;iwo 

2i-MT,M 

.SOS 

20 

98,250 

40! 

Z2-MT,M 

.505 

20 

seliou 

1S.S 

iio,' 

27* 

Silky  and  gnuiu- 

20 

os,s«o 

n.3 

-M*, 

"'"L 

28-MT,M 

:.TO 

20 

40.3 

.09. 

29-MT.M 

M 

8,i!i»o 

M.3 

15 

Do 

3) 

49.  .'aw 

a2.inn 

'.'■IT'', 

D( 

S3-mt1h 

20 

30-HT.H 

:ai; 

20 

m:.iuo 

9«!ono 

aa-MTM 

20 

84,. TO 

40! 

Do 

32-MT,M 

20 

iik'ocx) 

Do 

;»-HT|H 

20 

i07;«io 

lois 

w!i 

D< 

3a-HT,M 

» 

to; 000 

19-MT,M 

.505 

20 

9h!»oo 

4n!3 

'.a,' 

2l-MT,M 

M 

8,'v'.no 

100,  .wo 

43.3 

If. 

D( 

•a-iiT.u 

X 

in,;oo 

24.5 

.w, 

17 

Do 

21-MTiM 

30 

soiiw 

msoo 

iw;i 

D( 

20 

2tW 

3I-MT|M 

.rm 

«:i!!'j01I 

!i<>! 

M* 

U< 

M-MT,M 

ao 

l»,.'«l 

llU^SiOO 

19,0 

.251, 

Do 

3I-UT,M 

.ios 

20 

«.«. 

iMiaoo 

it?!! 

26* 

Silky:       trace   ot 
granulBtiou. 

M-MT.M 

],i-mt;u 

20 

68!  .wo 

iioUw 

IS^O 

30^7 

'.2S>. 

Dol 

13-MT,M 

.i05| 

6s,a» 

102,000 

40.3 

" 

Silky. 

Block  Carriers. 


C-l 

.564 

.«u,™ 

115,800 

18  0 

»».2 

m 

„ 

■w 

»,„:     „« 

«    Ot 

Br-24 

!f<\ 

20'  18  000 

9K,nM 

?n  1 

II' 

07 

•"l"'" 

90,500 

25.5 

49.1 

■ 

.14 

"""• 
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S'INCH  R.  F.  G  UNS, 

Block  Carriers. 


Mark  on 
specimen. 


3RiBCL 

3R-BC25 

3R-BC8 

3R-BC36 

3R-BC44 

3R-BC44 

36BC 

54BC 

55BC 

72BC 


Di- 
am- 
eter. 


Inch. 
.505 

.505 
.505 
.505 
.505 
.505 
.505 
.505 
.505 
.505 


Elastic 

Tensile 

• 

Con- 

Sec- 

limit 

strength 

Elon- 

trac- 

tional 

per 

per 

tion. 

tion 

area. 

square 

square 

of 

inch. 

inch. 
Pounds. 

area. 

8q.  in. 

Pounds 

Perd. 

Perd. 

.20 

54,500 

108, SOO 

22.5 

34.0 

.20 

51,000 

96,000 

22.5 

40.3 

.20 

48,000 

96,500 

21.6 

37.1 

.20 

54,500 

95,800 

24.5 

40.3 

.20 

44,500 

95,500 

20.5 

30.7 

.20 

53,500 

94,500 

22.5 

34.0 

.20 

44,000 

83,000 

14.0 

23.9 

.20 

48,000 

83,500 

15.0 

20.5 

.20 

46,000 

80,000 

10.0 

13.2 

.20 

44,500 

85,000 

17.0 

34.0 

Elonga- 
tion of 
inch 
sections. 


Appearance  of  fracture. 


.31«,, 

.22*,, 
.16,  . 
.20*,, 
.27*,, 
. 30*, , 
.11,  , 
.13, 
.09, 
.09, 


14 

.21* 

.27* 

.29* 

.14 

.15 

.17* 

.17* 

.11* 

.25* 


Silky;  trace  of  granu- 
lation. 
Silky. 

Do. 

Do. 

Do. 

Do. 
Dull  sUky. 

Do. 
Dull  gray;  oblique. 
Silky. 


Clips. 


CLTol 

.505 

.20 

CLT02 

.505 

.20 

CLT03 

.505 

.20 

CLT04 

.S^ 

.20 

IFG 
IIFO 
12FG 
22FG 

.506 
.505 
.506 
.505 

.20 
.20 
.20 
.20 

23FG 
32FG 

.505 
.505 

.20 
.20 

46,500 

43,000 

43,000 

44,000 

54,500 
50,000 
50,500 
53,500 

53,000 
53,500 


99,500 

18.5 

30.7 

93,500 

19.5 

30.7 

94,500 

19.6 

30.7 

97,600 

17.6 

27.4 

96,500 
96,000 
95,000 
97,000 

23.0 
22.0 
21.5 
21.5 

40.3 
37.1 
37.1 
34.0 

96,000 
96,000 

21.5 
22.6 

34.0 
37.1 

.16,  .21* 

.20»,.1»> 

.21*,.  18* 

.13,  .22* 

.13,  .33* 
.30*,   14 
.12,   .31* 
.20,  .23* 

.22*,.  21* 
.14.   .31* 


Silky,  50 percent;  gran- 
ular, 50  per  cent. 

Silky;  trace  of  granu- 
lation. 

Granular,  60  per  cent; 
silky,  40  percent. 

Granular,  yO  per  cent; 
silky,  30  per  cent. 

Silky. 
Do. 
Do. 

Silky;  trace  of  granu- 
lation. « 

SUky. 
Do. 


6'INCH  R.  R  OUNS 

Recoil  Bands. 


Elastic 

Tensile 

Con- 

Elonga- 
tion of 
inch 
sections. 

Mark  on 
specimen. 

Di- 
am- 
eter. 

Sec- 
tional 
area. 

limit 

per 

square 

inch. 

strength 

per 

square 

inch. 

Elon- 
tion. 

trac- 
tion 
of 
area. 

Appearance  of  fiactura. 

Inch. 

Sq.in. 

Pounds 

Pounds. 

Perd. 

Perd. 

«        » 

5R,RB 

..505 

.20 

63,000 

116,950 

16.0 

20.6 

.19*,.  13 

Granular;  silky  center. 

6RaRB 

.505 

.20 

53,000 

114,700 

15.0 

20.6 

.15*,.  15* 

Granular;  silky  spot. 
Medium  granular. 

5R,RB 

.505 

.20 

48,850 

108,150 

11.0 

13.2 

.08,  .14* 

5R&RB 

.505 

.20 

47,300 

107,600 

13.0 

16.9 

.12,   .14* 

Do. 

6R,RB 

.505 

.20 

50,100 

107,100 

17.0 

30.7 

.12,  .22* 

Granular,  60  per  cent; 

• 

silky,  50  per  cent. 

5R5RB 

.505 

.20 

60,200 

107,500 

16.6 

30.7 

.23*,.  10 

Do. 

SRgRB 

.505 

.20 

50,500 

109,000 

l&O 

27.4 

.23*,.  13 

Granular,  60  per  cent; 
silky,  40  per  cent. 

5Ri,RB 

.606 

.20 

61,000 

111,000 

16.6 

27.4 

.22*,. 11 

Granular,  50  per  cent; 
silky,  60  per  cent. 

5R18RB 

.90S 

.20 

52,000 

107,600 

18.0 

30.7 

.22*,. 14 

Do. 

5RieRB 

.505 

.20 

41,500 

105,500 

19.6 

34.0 

.12,  .27* 

Silky;  trace  of  granu- 
lation. 
Do. 

5RuRBL 
6Ri«RB 

.505 

.20 

60,600 

116,600 

17.0 

34.0 

.18*,.  16* 

.606 

.20 

69,800 

120,000 

13.6 

20.6 

.08,  .1^ 

Granular,  80  per  cent; 

silky,  20  per  cent. 
Granular,  76  per  cent; 
silky,  26  per  cent. 

6R17RB 

.505 

.20 

00,600 

113,600 

16.0 

27.4 

Jl*,.09 

6RnRB 

.605 

.20 

63,600 

116,000 

17.0 

30.7 

.10,  .24* 
.26*,.  13 

Do. 

6RmRB 

.505 

.20 

63,000 

108,000 

19.0 

27.4 

Granular,  60  per  cent; 

silky,  40  per  cent. 

5RitRB 

.506 

.20 

63,000 

106,500 

19.6 

30.7 

.20*,. 13 

Granular,  50  per  cent; 

silky,  50  per  cent. 
Fine  silky. 

5RsRB 

.606 

.20 

60,840 

100,380 

26.0 

47.8 

.30*,. 20 

1 
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•STEEL   FOBGINGS,  GUN    AND   CARRIAGE    WORK. 


SPECIMENS  FROM  STEEL  FORGINGS. 
Stems  of  Spbcimens  2^  Long,  ^.505  Diameteb. 

FROM  BOSTON  FOROE  COMPANY. 


Mark. 

Description. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
tion. 

Con- 
trac- 
tion of 
area. 

Elongation 
of  inch  sec- 
tions. 

Appearance  of 
fracture. 

r 

III 

Pounda 
47,000 
47,500 
60,500 

Pounds. 

80,800 
89,500 
82,000 

Perd. 
25.0 
26.0 

Perd. 
43.3 

4.1.  .1 

m         0 

.33*,.  17 
.19,   .33* 
.36*,.  16 

SUky. 
Do. 
Do. 

26.0       46.2 

FROM  BUILDERS  IRON  FOUNDRY. 


EPl 


RGI 


60,600 


42,500 


98,600 


67,350 


23.6 


34.6 


34.0 
62.2 


,23,  .24 
.41*,.  28 


Fine  granular; 
silky  spot  at  cir- 
cumference. 

Fine  silky;  cup- 
shaped. 


FROM  FORE  RIVER  SHIP  AND  ENGINE  COMPANY. 


55Fi-MLI 
56Fi-BLI 


56F,-MLI 
65F,-BLI 


56Fi— BLI{ 
66Fi— MLIf 


Boring  bar 
for  Water- 

62,000 

vllet   Arse- 

nal. 

Rifling  bar 

43,600 

for    Water 

vliet   Arse- 

nal. 

..do 

47,500 

Boring  bar 

53,000 

for  Water- 

vliet   Arse- 

nal. 

Rifling  bar 

62,000 

for   Water- 

vliet    Arse- 

nal. 

..do 

68,000 

91,500 


19.0 


83,500      23.0 


88,000 
95,500 


97,500 
94,000 


20.5 
19.0 


17.6 


19.5 


46.2 

.08,  .30* 

SUky. 

49.1 

.34*,.  12 

Do. 

49.1 
37.1 

.09,   .32* 
.28*,.08 

Do. 
Do. 

37.1 

.25*,. 10 

Do. 

46.2 

.14,  .25* 

Do. 

FORGED  STEEL  FOR  GUN  CARRIAGES.    FROM  ARSENAL  SMITH  SHOP. 


Description. 


4.7-inQh  siege  carriage 

Do 

Do 

Do 

Do 

6-inch  barbette  car- 
riwe. 

Do"!I!II!!!!!!!! 

Do 

Do 

6-inch    disappearing 
carriage. 

Do 

Do 

Do 

Do 

Do 


Elastic 

Tensile 

limit 

strength 

Elon- 

per 

per 

tJon. 

square 

square 

inch. 

inch. 

Pounde 

Pounds. 

Perd. 

48,500 

89,000 

24.0 

51,500 

90.000 

26.0 

52,500 

89,000 

26.0 

62,500 

89,000 

28.0 

62,000 

89,600 

27.6 

64,600 

100,600 

24.0 

68,000 

93,600 

24.6 

64,000 

92,800 

25.5 

69,000 

114,600 

21.0 

60,600 

106,600 

21.5 

67,000 

114,400 

18.5 

49,900 

107,600 

19.0 

59,800 

116,460 

18.5 

61,350 

109,200 

18.5 

57,700 

112,300 

19.6 

48,350 

100,360 

19.0 

Con- 
trac- 
tion 
of 
area. 


Perd. 

46.2 
46.2 
49.1 
54.6 
54.6 

43.3 

44.6 
41.9 
40.3 
40.3 

37.1 

30.7 
37.1 
40.3 
37.1 
34.0 


Elongation  of 
inch  sections. 


.16,  .32* 
.18.  .34* 
.  26*, . 26* 
.36*,. 20 
.37*,.  18 

.19,  .29* 

.18,  .31* 
..i:^*..18 
.2»*,.19* 
.13,  .31* 

.26*,.  12 

.19*,. 19* 
.26*,.  12 
.10,  .27* 
.27*,.  12 
.27*,. 11 


Appearance  of  fracture. 


Fine  silky.  • 

Do. 

Do. 
Silky. 

Do. 

Do. 

Fine  silky. 

Do. 
Silky. 
FlnesUky. 

Silky. 

Silky  and  granular. 
Silky. 

Do. 

Do. 

Do. 
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SPECIMENS  FROM  STEEL  FOUOINOS-Contimed, 
Stems  of  Specimens  2^  Long,  ^.505  Diameteb— Ck>ntinued. 

FORGED  STEEL  FOR  QUN  CARRIAGES.    FROM  ARSENAL  SMITH  SHOP— Contiaued. 


Deacriptloii. 


e-lnch   disappearing 
carriage. 

Do 

Do 

Do • 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Dc 

Do 

Do. 

Do 

Do 

Do 

Do 

Do 

Do 


Elastic 

limit 

per 

square 
inolL 


Poumds 
»,000 

53,000 
52,000 

55,500 
53,500 

64,000 

65,500 

49,600 

53,200 
49,760 
59,H00 

58,800 

60,200 

68,000 

60,000 
56,400 

56,000 
55,600 

66,800 

68,000 

60,200 

42,000 
42,400 
66,000 
64,000 
64,400 
64,000 
68,400 
65,400 
60,500 

66,400 
42,000 
43,500 
66,000 
60,000 
35,630 
64,600 
35,850 
60,800 
63,200 
66,000 
68,000 
50,000 
63,000 
60,000 
62,500 

67,600 

47,600 
56,500 
63,000 
62,500 
61,500 
64,500 


Tensile 
strength 

per 

square 

inch. 


Poundt. 
99,900 

77,600 
102,000 

106,500 
105,500 

107,600 

109,500 

98,160 

100,800 

81,520 

112,000 

113,600 

112,800 

111,600 

115,600 
106,800 

106,000 
109,200 

111,880 

113,200 

114,000 

66,400 
67,600 
113,200 
112,800 
113,600 
114,000 
112,000 
114,000 
113,500 

84,000 

82,000 

81,500 

112,000 

114,500 

75,840 

92,000 

54,050 

113,800 

94,000 

105,000 

114,500 

105,100 

105,000 

113,000 

107,600 

111,000 

104,400 
103.000 
106.000 
110,000 
95,000 
107,600 


Elon- 
tfon 


n. 


Perd. 
23.0 

ao.o 

21.0 

19.0 
18.5 

19.6 

18.0 

23.5 

23.5 
31.5 
21.0 

20.0 

21.5 

18.0 

19.6 
17.6 

22.0 
21.6 

20.0 

20.6 

17.5 

32.0 
32.7 
19.3 
18.7 
16.3 
13.3 
18.6 
17.7 
19.6 

29.6 
27.0 
27.6 
19.0 
20.0 
28.5 
23.0 
42.0 
19.0 
20.3 
20.5 
18.0 
17.5 
21.0 
19.6 
16.0 

19.6 

17.0 
23.0 
18.6 
14.0 

23.5 
20.6 


Con- 
trac- 
tion 
of 
area. 


Perd, 
40.3 

49.1 
37.1 

34.0 
34.0 

34.0 

34.0 

36.4 

41.9 
67.0 
30.2 

36.4 

41.9 

33.6 

36.4 
44.6 

41.9 
39.2 

39.2 

36.4 

33.6 

67.8 
67.8 
44.6 
44.6 
39.2 
44.6 
47.2 
41.9 
37.1 

67.2 
51.9 
51.9 
37.1 
37.1 
44.6 
49.1 
71.3 
34.0 
47.2 
40.3 
37.1 
40.3 
40.3 
40.3 
30.7 

37.1 

40.0 
37.1 
37.1 
20.5 
40.3 
37.1 


Elongation 

of  inch 

sections. 


m        m        m 

.31*,.  16 

.35,  .14 
.12,  .30* 

.27*,. 11 
.26*,. 11 

.14,  .26* 

.10,  .26* 

.21,  .28* 

.13,  .34* 
.27,  .36 
.27*,.  16 

.28*,.  12 

.30*,. 13 

.12,  .24* 

.28*,. 11 
.07,  .28* 

.12,  .32* 
.30*,.  13 

.29*,. 11 

.29*,.  12 

.11,  .24* 

.17,  .25,  .54* 
.20,  .55*,. 23 
.23,  .24*,. 11 
.12,  .34*,. 10 
.29*,. 13,  .07 
.29*,. 06,  .05 
.08,  .35*,. 12 
.10,  .33*,.  10 
.25*,. 14 


.41*, 

.38*, 

.15, 

.26*, 

.15, 

.22, 

.28*, 

.58*, 

.13, 

.12, 

.14, 

.11, 

.09, 

.15, 

.25*, 

.10, 


.18 

.16 

.40* 

.12 

.25* 

.35* 

.18 

.26 

.25* 

.37*,. 12 

.27* 

.25* 

.26* 

.27* 

.14 

.22* 


.25*,. 14 

.17, 

.16,  .30* 
.10,  .27* 
.09,  .19* 
.?0*  .18 
.19*,.  21* 


Appearance  of  fracture. 


Sillnr;  trace  of  granu- 
lation. 
Silky. 

Sillcy,    50    per    cent; 
granular,  50  per  cent. 
Do. 
Silky,    25    per    cent; 
granular,  /5  per  cent. 
Silky,    40    per    cent; 
granular,  60  per  cent. 
Silky,    25    per    cent; 
eranular,  75  per  cent. 
Silky;  trace  of  granu- 
lation. 
Silky. 

Do. 
Silky;  trace  of  granu- 
lation. 
Silky,    50    per    cent; 
granular,  aO  per  cent. 
Silky;  trace  of  granu- 
lation. 
Silky,    40    per    cent; 
granular,  eO  per  cent. 
Do. 
Silky;  trace  of  granu- 
lation. 
Do. 
Silky,    60    per    cent; 
granular,  aO  per  cent. 
Silky,    70    per    cent; 
granular,  30  per  cent. 
Silky,    40    per    cent; 
granular,  60  per  cent. 
Silky;  trace  of  granu- 
lation. 
Silky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
BOkr;  trace  of  granu- 
lation. 
Silky. 
Do. 
Do. 
Do. 
Do. 
Fine  silky. 
Do. 
Do. 
Silky. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Granular,  60  per  cent; 

silky,  40  per  cent. 
Silky;  trace  of  granu- 
lation. 
Silky. 
Do. 
Do. 
Medium  granular. 
Fine  silky. 
Silky. 
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SPECIMENS  mOMSTEEL  FOEaiNQS-OovGimeA. 
Btimb  or  SpKnuKNB  2*  LoHO,  *.606  DuHRBB^-ContinDed. 

rORQED  8TSKL  FOR  OUN  CABRIAQEB.    FBOIC  ABeKNAL  8UITH  SHOP— ContliniAd. 


Mnofa  barlMtte  ear- 
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SPECIMENS  FROM  STEEL  FORQINQS -Continued. 
Stbmb  of  Sobgimbns  2^  Lono,  ^.605  Diambtkr— Continued. 

STEEL  INGOTS  CAST  AT  WATBBTOWN  ARSENAL  AND  FORGED  IN  ARSENAL  SMITH 

SHOP. 


DtMilptiaii. 

Elastio 

Umit 

per 

square 
inch. 

Tensile 
Btrength 

per 

square 

inch. 

Elon- 
non. 

Con- 
trac- 
tion 
of 
area. 

Elongation 

of  inch 

sections. 

Appearance  of  fracture. 

10-lnoh  insot 

Poundi 

61,000 
64,500 
67,000 
57,500 

Poundt. 

101,000 

103,500 

115,500 

06,500 

PercL 

24.5 

5.5 

10.0 

23.0 

Perd, 

51.0 

6.7 

43.3 

40.1 

m       0       'm 

.32*,. 17 
.06*,. 05 
.12,  .24* 
.11,  .86* 

Fine  silky;  oup-shaped. 

Granular. 

Silky. 

Fine  silky. 

lO-lnch  Inffot 

16-inch  insot 

OJ^Inoh  ingot 

FOR  WATERVLIBT  ARSENAL. 


Breechblocks 

Do 

06,000 
84,000 

134,000 
123,360 

13.0 
16.0 

30.7 
40.8 

.06,  .18* 
.00,  .28* 

Granular;  silky  center. 
Silky. 

% 

FORGED  STEEL  FROM  BOSTON  FORGE  COMPANY. 


1. 
2. 
3. 
4. 
5. 
6. 


53,000 
54,500 
.54,000 
51,500 
46,500 
47,000 


101,000 
00,000 
00,500 
00,500 
05,500 
04,000 


20.6 
20.6 
23.0 
22.6 
22.0 
2L6 


40.3 
40.3 
40.8 
34.0 
34.0 
37.1 


.11,  .30* 
.20*,.  12 
.15,  .31* 
.24*,.  21 
.28*,. 16 
.16,  .28f* 


S 


ilky. 
Do. 


Do. 
Silky ;  in  part  granular. 
Silky. 

Do. 
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FRAGMEltTS  OF  THE  22-INCH  NICKEL-STEEL  TUBE  BURST  AT  SANDY 
HOOK  PROVING  GROUND  BY  A  1£-INCH  ISHAM  SHELL 

Eadial  Tensile  Specimens. 


STEMS  2*  LONG,  '.£05  DIAMETER. 


Elastic 

limit  per 

square 

inch. 


Pounds. 
64,000 
71,000 
50,500 
58,000 
57,000 
77,500 
61,000 
65,000 
64,000 
64,500 
71,000 
78,000 
09,000 

71,000 
68,000 
63,500 
63.000 
64,000 
84,000 
78,000 

6S,S00 
66,400 


Tensile 

strength 

per  sauare 

inch. 


Pounds. 
88,200 
02,100 
88,100 
88,500 
88,100 
94,500 
89,000 
89,100 
90,500 
90,000 
94,500 
92,500 
92,000 

91,000 
91,600 
89,100 
88,500 
89,700 
95,600 
93,200 

90,400 
89.600 


Elonga- 
tion. 

Contno- 

tionof 

area. 

Percent. 

Percent. 

15.0 

20.5 

14.0 

37.1 

12.5 

20.5 

14.5 

30.7 

16.0 

34.0 

10.0 

27.4 

13.5 

20.5 

15.5 

37.1 

15.0 

27.4 

14.0 

34.0 

10.0 

23.9 

13.0 

30.7 

11.0 

16.9 

13.5 

34.0 

13.5 

23.9 

11.5 

16.9 

15.0 

37.1 

14.0 

20.5 

12.0 

30.6 

16.0 

39.2 

l&O 

41.9 

18.0 

41.9 

Elongation 

of  inch 

sections. 


.11,  .19* 
.23*,-05 
.13*,. 12 
.07,  .22* 
.08,  .24* 
.02,  .1»> 
.16,  .21* 
.06,  .25* 
.09,  .21* 
.05,  .23* 
.18*,. 02 
.06,  .20* 
.07,  .15* 

.04,  .23* 
.22*,.  15 
.11*  .12 
.06,  .24* 
.15*,.  13 
.04,  .20* 
.08,  .24* 

.24*  .12 
.25*,. 11 


Appeaianoe  of  fracture. 


Dull  silky;  serrated. 
Silky;  irregular  suilBoe. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Silky,  30  per  cent;    granular,  70  per 

cent. 
Silky;  irregular  surface. 

Do. 

Do. 

Do. 

Do. 
Silky;  obUque. 
Silky,    irregular;  opened    cracks    in 

stem. 
Silky. 
Silky;  irregular. 


Longitudinal  Tensile  Specimens. 


100,800 
84,400 
72,800 
70,000 


105,600 
94,000 
89,920 
89,000 


17.0 

54.6 

22.5 

57.0 

26.0 

50.3 

27.5 

61.6 

,30*,. 04 
,18,  .27* 
,36*,.  16 
,3T»,.18 


Fine  silky;  cup-shaped. 
Do. 
Do. 
Do. 


Tangential  Tensile  Specimens. 


88,400 
90,800 

93,920 
95,200 
12,400 

79,200 

27.0 

18.0 

0.0 

1.0 

41.9 

21.4 

0.0 

1.5 

.27 
.18 
.00 

.01 

Silky. 

Silky;  serrated. 

Silky,  serrated,  4  per  cent;  dark  gran- 
ular, 96  per  cent. 
Granular;  dark  colored,  25  per  cent. 

79,200 

STEEL  CASTINGS,  GUN  AND  CARRIAGE  WORK. 


MATERIAL  FROM  ISAAC  G.  JOHNSON  &  CO. 
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SINGH  FIELD  CARRIAGES,  MODEL  190$. 

SPEOIliSNB   FROM  StEBL  CASTINGS. 
STEMS  OF  SPECIMENS  r  LONG,  '.£06  DIAMETER. 


ELEVATING  GEAR  BRACKETS. 


Marks. 

ElMtiC 

limit  p«r 

square 

inch. 

Tensile 
strength 

per 

square 

inoh. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 

of  Inch 

sections. 

Appearance  of  fraotora. 

Pounit. 

Pwinda. 

Perct, 

Perd. 

m         m 

. 

12/17-S-lO 

34,500 

67,000 

28.5 

46.2 

.23,   .34* 

Silky. 
Do. 

12/17-2-2 

34,000 

67,600 

29.0 

43.3 

.36*,  .22 

12/17-2-21 

33,500 

67,500 

29.0 

46.2 

.26,   .32* 

Do. 

12'19-2-24 

36,600 

73,870 

27.0 

41.8 

.26*,  .28* 

Do. 

l/5-2-(» 

35,0S0 

76,290 

23.5 

32.0 

.18,   .29* 

Do. 

1/&-2-23 

40,210 

80,030 

19.5 

18.0 

.20*,  .19 

Granular;  silky  spot  at  droum- 
ference. 

l'2-2-« 

38,040 

76,0«0 

24.5 

28.4 

.22,   .'Zl* 

Silky. 
DO. 

12-2-36 

34,860 

72,370 

25.5 

41.8 

.32*,  .19 

12-2-37 

36,960 

71,290 

28.0 

41.8 

.30*,  .26 

Do. 

1230-2-26 

36,440 

71,800 

25.5 

38.7 

.20,   .31* 

Do. 

ly7-3-34 

44,850 

87,890 

20.0 

25.3 

.22*,.  18 

Granular;  silky  spot  at  dreum- 
ferenoe. 

1/6-2^ 

37,530 

76,550 

26.0 

41.8 

.29*,  .23 

Silky. 
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8TEEL    GA8T1NGH9,  GUN   AND   OASBIAGE   WORK. 

6'INCH  K  F.  GUN  CARRIAGES,  MODEL  1900. 

SPEODfBNS  FROM  9tBBL  OaSTIKGB. 
STEMS  OF  SPBGIMBNS  r  LONG,  .'50S  DIAMETER. 

PLATFORM  BRAOSXTS. 


MMlkM. 

ElMtio 

limit  per 

sqoarB 

Inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
gation. 

Coa- 

tnuy 

tlonof 

area. 

Elongation 

of  innh 

sections. 

Appearance  of  fracture. 

Pounds. 

Pounds, 

Peret. 

Peret. 

0      » 

iofaa-2/4 

36,900 

94,100 

11.6 

13.2 

.10,  .13» 

Granular. 

10/21-2/3 

37,400 

80,600 

26.0 

37.1 

.24*,  .26* 

Silky., 

l<V22-2/6 

42,100 

83,960 

16.0 

16.9 

.14,  .16 

Granular;  silky  ipot  at  droum- 
ferenoe. 

KV27-2/2 

40,000 

84,300 

14.0 

16.9 

.15*,  .18 

Do. 

10/28-2/1 

38,460 

84,700 

22.6 

34.0 

.18.  .27* 

Silky ;  trace  of  granulation. 
Do. 

Vm-2fi 

38,450 

81,100 

24.0 

34.0 

.28*,  .20 

11/12-2-7 

39,000 

73,600 

26.0 

37.1 

.31*  .21 

Silky. 
Do. 

11/11-2-10 

46,500 

85,200 

24.0 

37.1 

.31*  .17 

11/10-2-11 

62,000 

94,650 

16.6 

30.6 

.17*, .14 

Granular;  silky  spot  at  drcum- 
ferenoe. 

11/7-2-12 

36,500 

73,600 

27.6 

34.0 

.29*,  .26* 

Silky. 

llA^^^ 

49,000 

95,100 

17.6 

30.6 

.19*,  .16 

terence. 

llf»-2-0 

45,000 

85,000 

18.0 

20.6 

.17*,  .19* 

Do. 

11/&-2-13 

45,000 

86,100 

19.5 

20.5 

.21*,  .18 

Do. 

10/30-2-14 

40,  .500 

82,900 

17.6 

16.9 

.16,   .19* 

Do. 

11/4-2-15 

41,500 

81,800 

24.5 

37.1 

.19,  UW* 

Silky. 

11/16-2-1 

39,500 

80,000 

25.0 

34.0 

.20,  JO* 

Silky,  85  per  cent;  granular,  15 
percent. 

11/26-2-3 

37,500 

80,500 

34.0 

30.7 

JO*,  .18 

Granular,  75  per  cent;  silky,  25 
percent. 

11/21-2-11 

39,500 

80,500 

23.6 

23.9 

.21,  .26* 

Granular,  85  per  cent;  silky,  15 
percent. 

11/2&-2-9 

37,000 

79,000 

28.0 

30.7 

85*,  .21 

Granular.  50  per  cent;  silky,  60 
percent. 

iiyao-2-2 

«),500 

99,000 

17.0 

20.5 

.13,  J21* 

Granular;  silky  spot  at  droum- 
ference. 

ll/80-»-4 

49,000 

92,000 

22.5 

27.4 

.17,  .28* 

Granular,  80  per  cnt;  silky,  30 
percent. 

llAO-2^ 

39,750 

84,500 

21.5 

20.5 

.19,  .24* 

Granul&r;  silky  spot  at  circum- 
ference. 

11/29-3-12 

.42,000 

85,500 

18.0 

16.9 

.16,  .30* 

Granular,  76  per  cent;  silky,  25 
percent. 

11/27-2-6 

45,500 

92,000 

21.5 

23.9 

.18,  .29* 

Granular;  silky  spot  at  circum- 
ference. 

11/23-2-7 

38,000 

83,000 

21.5 

20.5 

.24*,  .19 

Granular,  76  per  csnt;  silky,  26 
percent. 

11/30-2-10 

46,000 

90,600 

23.0 

30.7 

.18,  .28* 

Granular,  70  per  cent;  silky,  30 
percent. 

11/25-2-8 

35,500 

79,000 

25.0 

34.0 

J2*,.18 

Granular,  60  per  cent;  silky,  50 
percent. 

11/16-2-14 

37,500 

79,000 

21.6 

23.9 

.18,  .25* 

Granular,  80  per  cent;  silky,  20 

percent. 
Silky;  trace  of  granulation. 

12/ll-»-18 

38,000 

76,500 

26.0 

34.0 

.29*,  .23 

11/18-2-19 

40,500 

96,500 

17.0 

20.6 

.19,   .15 

Granular,  80  per  cent;  sOky,  20 
percent. 

11/17-2-17 

40,000 

81,000 

25.0 

30.7 

.27*,  .23 

Granular,  60  per  cent;  silky,  40 
per  cent. 

1^6-2-13 

43,600 

87,500 

14.0 

13.2 

.11,   .17* 

Granular;  silky  spot  at  circum- 
ference. 

12/6-^20 

46,000 

94,500 

17.0 

20.5 

.16,  .18* 

Do. 

12/7-3-16 

38,600 

82,000 

25.0 

34.0 

.28*,  .22 

SflQcy;  trace  of  granulatloa. 

128-3-16 

87,500 

80,000 

27.0 

30.7 

.23,   .31* 

SOky. 

11/17-^19 

43,600 

87,000 

16.0 

13.2 

.14,   .16* 

Granular;  silky  spot  at  dioom- 
feronce. 

10/31-2-16 

41,000 

81,000 

25.5 

34.0 

.20,   Jl« 

Granular,  50  per  cent;  silky,  60 
percent. 

11/13-2-18 

44,000 

81,000 

16.5 

16.9 

.17*,  .16 

Granular;  silky  spot  at  droum- 
ferenoe. 

11/16-2-17 

48,500 

93,000 

20.5 

23.9 

.19,   .22* 

Granular,  80  per  cent;  silky,  20 

percent. 

STEEL   0A8TINO8,  GUN   AND   OABBIAOE   WORK. 
6-INCH  R.  R  GUN  CARRIAGES,  MODEL  jr«X^-Continue<L 

Specimens  from  Stebb  Castings — Continued. 

STEMS  07  SPECIMENB  2*  LONG,  .'606  DIAMETER-Oontinaad. 

PLATFORM  BRACKETS — Continued. 

CHEMICAL  AMALTSE8. 
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Marks. 

Carbon. 

Mang»- 
neae. 

SlUoon. 

Phoepho- 
ma. 

11/7-2-13 

.440 
.440 

.702 
.007 

.464 
.860 

.040 
.041 

SHOULDER  REST  AND  ELBYATmo  WORM-WHEEL  COYER. 


Marka. 

Elastic 

limit  per 

square 

iDAk. 

T«nall6 
atreDgth 

per 

aquare 

inch. 

Elon- 
gation. 

Con- 

trao- 

tion  of 

area. 

Elongation 

of  inch 

aeotiona. 

Appearance  of  fracture. 

• 

Pound*. 
44,000 
88,600 

Pounds. 

106,600 

83|000 

Perct. 

11.0 

8.6 

Petti. 
9.6 
9.6 

m        m 

.12*,  .10 
.06,  .09* 

Granular. 

Granular;  dull,  silky  spot  at  dr- 
ocunferenoe. 

STANDARD  BRACES. 


11/28-2-7 

89,600 

84,000 

21.6 

80.7 

.28*,  .16 

Orannlar.  76  per  cant;  allky,  26 
percent. 

ll,'20-2-2 

44,600 

94,600 

17.6 

16.9 

.19*,  .10 

Granular;  silky  cpot  at  droum- 
ference. 

11/24-SM 

87,000 

79,600 

20.6 

80.7 

.21,  .82* 

Granular.  80  per  cent;  silky,  20 
percent. 

11/24-2^ 

86,600 

80,600 

26.0 

84.0 

.21,  .29* 

Granular,  30  per  cent;  ailky,  70 
percent. 

11/28-2-8 

87,000 

88,600 

83.0 

80.7 

.18,  .28* 

Granular,  70  per  cent;  ailky,  80 
percent. 

11/19-2-1 

89,000 

84,600 

23.6 

80.7 

.26*,  .21 

Granular,  60  per  cent;  silky,  60 
percent. 

11/28-2-0 

87,600 

82,000 

23.6 

80.7 

.28*,  .19 

Granular.  76  per  cent;  silky,  26 
percent. 

11/23-8-3 

87,000 

77,600 

18.0 

90.6 

.20*,  .10 

Granular;  aUky  spot  »t  dnnim- 
ference. 

12/2-2-14 

44,600 

90,600 

17.0 

».6 

.16,  .18* 

Granular. 

11/27-2-9 

42,600 

90,000 

21.0 

34.0 

.28*,  .14 

Granular,  60  per  cent;  aUky,  60 
percent. 

1^4-2-18 

44,000 

88,000 

17.6 

20.6 

.10,  .19* 

Granular;  allky  apot  at  circum- 
ferenee. 

19^^13 

88,000 

80,600 

26.0 

84.0 

•34|   uKF 

Granular,  26  per  cent;  ailky,  76 
percent. 

^ 

ll/3(X-2-ll 

42,000 

89,000 

28.0 

80.7 

.21,  J8* 

Granular,  20  per  cent;  aUky,  80 
percent. 

12/2-2-16 

41,000 

91,000 

19.0 

23.9 

.17,  .21<' 

Granular,  76  per  cent;  sUky,  25 
percent. 

11/90-2-12 

48,600 

90^600 

21.6 

27.4 

.24*,  .19 

Granular,  60  per  cent;  silky,  60 
percent. 

l?/4-2-17 

41,000 

87,600 

19.6 

23.9 

.20*,  .19 

Granular;  aUky  spot  at  oiroum- 
fersnoe. 

12/2-2-16 

44,800 

91,600 

17.0 

».6 

.14,  .20* 

Do. 

12/4-2-19 

41,000 

89,000 

19.0 

20.6 

.20*,  .18 

Do. 

11/80-2-10 

41,000 

88,000 

22.6 

84.0 

.26*  .20 

Granular,  40  per  cent;  sOky,  00 
percent. 
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STEEL   CASTINGS,  GUN    AND    OABBIAGE    WORK. 


6'INCH  R  R  OUN  CARRIAGES,  MODEL  1900-Contin\ied. 

Specimens  fbom  Steel  Castings — Continued. 

STEMS  OF  SPECIMENS  2*  LONQ,  .'£06  DIAMETER— Continued. 

BEAR   CYLINDER   HEADS. 


Marks. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
gation. 

Con- 
trac- 
tion of 
area. 

Elongation 

of  Inch 

sections. 

Appearance  of  fracture. 

P 

Poundi. 

Pounds. 

Perct. 

PercL 

»         m 

11/21-2^ 

31,000 

76,000 

27.0 

37.1 

.33*,  .21 

Granular.  60  per  cent;  silky*  40 
percent. 

11/27-2-20 

43,500 

91,000 

23.0 

30.7 

.17,   .20* 

Granular,  8(Lper  cent;  silky,  20 
per  cent. 

11/24-2-10 

37,500 

80,500 

25.0 

.30.7 

.23,  .27 

Granular.  60  per  cent;  silky,  40 
percent. 

11/19-^1 

38,500 

84,000 

24.5 

34.0 

.20,   .20* 

Granular.  40  per  cent;  silky,  00 
per  cent. 

11/28-2-18 

38,000 

84,500 

23.0 

27.4 

.25*,  .21 

Granular.  75  per  cent;  silky,  25 
percent. 

11/24-^14 

36,000 

80,000 

24.0 

34.0 

.19,   .20* 

Granular.  80  per  cent;  silky,  20 
per  cent. 

ll/25-3-« 

34,000 

77,000 

25.5 

34.0 

.32*,  .10 

Granular,  25  per  cent;  silky,  75 
percent. 

11/23-3-6 

34,500 

77,000 

17.6 

20.5 

.18*,  .17 

Granular;  silky  spot  at  circum- 
ference. 

11/28-2-16 

38,000 

84,000 

25.0 

30.7 

.31*  .19 

Silky;  trace  of  granulation. 

11/24-2-13 

37  000 

81,000 

23.0 

30.7 

.18,   .28* 

Silky,  50  per  cent;  granular,  50 

ll,'27-2-17 

48,500 

03,000 

21.5 

27.4 

.27*.  16 

percent. 
Silky,  25  per  cent;  granular,  75 

1121-2-3 

34,500 

78,000 

26.0 

37.1 

.23,   .29* 

percent. 
Silky;  trace  of  granulation. 

11.27-2-19 

43,500 

80.600 

23.5 

30.7 

.18,   .29 

Silky,  25  per  cent;  granular,  75 

11,21-2-5 

37,000 

79,500 

25.0 

30.7 

.23,   .27* 

per  cent.                                    ' 
Silky;  trace  of  granulation. 

11/19-2^ 

30,000 

82,500 

25.0 

30.7 

.33*,  .17 

Silky,  60  per  cent;  granular,  50 
iMsrcent. 

11/21-2-7 

36,000 

78,000 

28.0 

37.1 

.23,   .33* 

Do. 

llyl25^3-12 

37,500 

77,000 

27.5 

34.0 

.31*  .24 

Silky,  70  per  cent;  granular,  30 

11/24-2-11 

37,500 

80,000 

24.0 

34.0 

.20,   .28* 

percent. 
Silky,  80  per  cent;  granular,  20 
per  cent. 

U/19-2-2 

38,500 

84,500 

23.0 

30.7 

.26*,  .20 

Granular;  silky  spot  at  circum- 
ference. 

11/28-2-16 

40,500 

84,500 

24.0 

34.0 

.23,   .25 

Granular.  20  per  cent;  silky,  80 
per  cent. 

AXLE   CAPS. 


12/4-2-20 

37,000 

77,600 

14.5 

13.2 

.15*, .14 

Granular;  silky  spot  at  chxsum- 
ference. 

12/2-3-17 

36,000 

78,500 

15.0 

16.0 

.16*, .14 

Do. 

12/1-2-14 

41,000 

85,500 

14.6 

16.9 

.ir,«,.14 

Do. 

12/1-2-12 

36,000 

76,000 

24.0 

34.0 

.24*,  .21* 

Silky;  trace  of  granulation. 

12/2-2-16 

30,500 

82,500 

17.0 

20.5 

.19*,. 15 

Silky,  30  i>er  cent;  granular,  70 

• 

per  cent. 
Silky,  85  per  cent;  granular,  15 

11/23-2-1 

82,000 

70,500 

26.0 

37.1 

.32*,  .20 

per  cent. 

12/1-2-13 

43,600 

87,500 

13.5 

16.0 

.15*, .12 

Granular;  silky  spot  at  circum-  , 
ferenoe. 

11/30-3-11 

36,500 

77,000 

15.0 

16.9 

.14,   .16* 

Do. 

11/24-2^ 

35,500 

77,500 

22.0 

23.9 

.26*,.  14 

Granular.  60  per  cent;  silky,  40 
per  cent. 

1^24-2^ 

40,000 

87,500 

18.6 

20.5 

.19*,  .18 

Granular;  silky  spot  at  circtun- 
ference. 

11/30-3-9 

39,500 

81,500 

17.5 

20.6 

.20*,  .16 

Do. 

11/24-2-5 

36,000 

77,000 

10.5 

23.9 

.22*,  .17 

Granular,  60  per  cent;  silky,  50 
percent. 

122-2-16 

42,500 

80,500 

16.5 

23.9 

.15,   .18* 

Granular,  60  {wr  cent;  silky,  40 
percent. 

11/2&-2-7 

42,000 

82,000 

14.6 

16.9 

.13,   .16* 

Granular;  silky  spot  at  clrtnim- 
ference. 

12.'4-2-19 

37,600 

77,000 

16.0 

16.9 

.17*,. 15 

Do. 

12.'3-3-18 

40,500 

82,000 

17.0 

20.5 

.16.   .19* 

Do. 
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MATERIAL  FROM  THE  ARSENAL  TR0PENA8  STEEL  CASTING  PLANT. 


Heat 
num- 
ber. 


1 
2 


3 
4 


7 

8 


9 
10 


11 
12 


13 


14 

16 
17 
18 
19 

20 
21 


23 
24 


Cbemloal  oompofitioii. 


Car- 
bon. 


18 


.28 


.22 


.32 
.25 


.30 
.25 


.33 
.25 
.33 
.35 
.27 
.21 
.34 
.32 
.25 


.30 
.46 


.25 
.40 

.28 
.26 
.30 
.40 
.20 
.34 

.36 
.35 
.34 


.26 


,Z! 


Man- 
ga- 
nese. 


.42 


.75 


.42 


.65 
.76 


.94 

.84 


1.06 

.76 

1.04 

1.20 

1.20 

.48 

.76 

.80 


.86 
1.04 


.64 
.04 

.04 
.66 
.76 
.90 
.82 
.86 

.91 

.84 


1.02 


Sili- 
con. 


Sul- 
phur. 


.210 


.282 


.188 


.310 
.320 


.300 
.390 


.067 


.047 


.046 


.360 
.404 
.404 


.21 


.445 

.432 


.379 
.379 

.372 
.325 
.392 
.346 
.263 
.253 

.379 
.470 
.440 


.200 


.886 


.046 
.046 


.043 
.047 


.045 
.045 
.045 


.034 
.040 


.044 
.045 


.028 
.025 
.031 
.019 
.086 

.022 
.083 
.086 


.086 


Rlastio 
limit 
Phos-     per 
phor-  square 
us.      inch. 


.070 


.046 


Poundt 
43,500 
30,600 

49,000 


38,000 
41,600 


.045  !  30,500 
'  32,500 
37,500 
46,000 


.048 
.048 


.060 
.060 


.052 
.048 
.048 


.036 
.038 


.040 
.040 

.060 
.142 
.220 
.280 
.144 
.158 

.322 
.043 
.043 


.043 


.038 


Strength 

per 

square 

inch 


47,500 
42,500 
47,000 
47,000 
63,500 

52,500 


35,000 
61,000 
49,000 
51,500 
49,000 
43,500 
38,000 


46,000 


36,500 

56,000 
59,000 
59,000 
58,000 

64,000 


54,500 

29,000 
61,000 

68,000 


58,600 


63,000 

42,000 

47,600 
46,000 
46,500 
54,600 


Pounds, 
67,500 
72,800 

79,000 


73,600 

76,600 

63,000 
63,500 
73,000 
79,500 


81,600 
81,000 
80,000 
81,000 
88,000 

93,500 


69,500 
101,500 
80,500 
89,000 
85,000 
73,500 
80,500 


71,600 


Elon- 
Uoi 


ion 


Per 
cent, 
30.6 
21.3 

15.6 


19.6 

18.0 

28.5 
26.6 
27.5 
20.5 


26.0 
30.0 
29.0 
28.0 
18.5 

25.0 


48,000      81,000 
39,000      68,500 


75,000 

100,500 

99,500 

106,500 

105,500 

106,000 


107,000 

66,000 
116,500 

94,600 


79,600 


96,000 

91,000 

94,000 

83,500 

85,500 

115,000 


29.6 
22.6 
25.5 
20.5 
20.0 
19.6 
24.0 


9.0 


17.6 
15.6 

10.6 

20.5 
17.0 
12.0 
15.5 

14.6 


16.0 

28.0 
16.6 

19.0 


Con- 
trac- 
tion 
of 
area. 


Per 
cenL 
46.2 
27.6 

20.5 


27.4 

21.4 

37.1 
37.1 
37.1 
23.9 


34.0 
49.1 
49.1 
49.1 
20.6 

40.3 


4.0 


7.6 

20.6 

20.0 
22.6 
18.6 
16.0 


37.1 
43.3 
43.3 
37.1 
27.4 
37.1 
30.7 


20.6 


20.6 
27.4 

13.2 

34.0 
13.2 
13.2 
20.6 

20.6 


20.6 

46.2 
27.4 

27.4 


6.7 


6.7 

27.4 

27.4 
30.7 
20.6 
23.9 


Elongation  of 
inohsectiona. 


0      0      » 

.40»,.21 
.17,  .30*,. 17 

.17*,.14 


. 24*y  .  16 

.20*,.  16 

.31%.  26 
.29*,. 22 
. 19,   . 36* 
.27*,.  14 


.27»,.24 
.31*,. 29 
.23,  .35* 
.18,  .38* 
.20*,. 17 

.27*,. 28 


.36*,. 23 
.21,  .24* 
.29*,. 22 
.23*,. 20 
.19,  .21* 
.27*,. 12 
.23*,. 25* 


.06,  .13* 


.19*,.  16 
.12,  .19* 

.00,  .12* 

.17,  .24* 
.07*,. 07 
.12*,.  12 
.19*,. 12 

.12,  .1T> 

.16*,. 14 

.26,  .30* 
.12,  .21* 

.16,  .22* 


.03,  .05* 


.16*,. 09 

.21*,. 20 

.20*,.  20* 
.23*,.  22 
.20*,. 17 
.12,  .18* 


Appearance  of 
fracture. 


Silky. 

Irregular;  amor- 
phous. 

Granular,  45  per 
cent;  gray,  56 
peroeiil. 

SlDcy;  oblique; 
sand  spots. 

Gray;  amor- 
phous. 

SiUcy;  Irregular. 

Silky;  sand  spot. 

SUky;  oblique. 

Silky,  40  per  cent; 
granular,  60  per 
cent. 

Silky. 

FineaOky. 

Silky. 
Do. 

Gray;  amor- 
phous. 

Sl&y. 

Do. 
FineaOky. 
Do. 
Do. 
Dull  sOkv. 
Silky. 
Granular,  55  per 

cent;   silky,  45 

percent. 
Silky,  90  per  cent; 

black    a  m  o  r  - 

phous,    10   per 

cent. 
Silky. 
Dull    silky; 

opened  cracks. 
Granular;  opened 

cracks. 
Silky. 

Granular;  caylty. 
Granular. 
Granular,  in  part 

silky. 
Granular,  60  per 

cent;  silky,  40 

percent. 
Granular;     silky 

spot. 


Silky  and  fine 

granular. 
SiSy. 


Granular;  glossy 
spot. 


Granular;  opened 

cracks. 
Silky;  In   part 

granular. 
Siunr. 
Do. 
Do. 
Granular;     iOky 
spot. 
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MATERIAL  FROM  THE  ARSENAL  TROPENAS  STEEL  CASTING  PLANT- 

Continued. 


Heat 
num- 
ber. 


25 


26 
27 
28 


31 


32 


33 


34 


35 
36 


37 


38 
3D 
40 
41 


42 
43 
44 


45 


46 
47 

48 

49 
50 
51 


52 
53 


Chemica]  eomposition. 


Car- 
bon. 


.34 


.36 
.33 
.35 
29     .33 


30     .25 


.34 


.33 


.34 


.25 


.35 


.34 
.36 


.33 


.36 
k.34 
.31 


.26 
.25 
.24 


..35 
.26 


.27 
.25 


.24 
.28 
.28 
.27 
.25 


.26 
.27 


Man- 
ga- 
nese. 


1.04 

1.00 

.90 

.94 


.91 


.93 


.88 


,89 


.90 


.88 


.88 
.75 

.84 


.75 


.9R 
.84 
.82 


.83 
.85 
.81 


.78 
.67 


,77 
76 


.81 
.74 
,80 
.83 
.79 


sm- 

oon. 


.406 


.362 
.254 
.250 
.347 


.380 


.426 


.248 


.272 


,272 


.304 


.347 
.338 

.338 


.304 


.345 
.370 
.370 


.366 
.392 
.364 


.297 
.346 


.310 


.306 
.308 
,203 
,290 
,268 


.77     .259 
.78     .260 


Sul- 
phur. 


.035 


.038 
.037 
.033 
.036 


Phoa- 

phor- 

ua. 


.037 


.040 
.066 
.048 
.042 


dsoT.ois 


.031 


.026 


.031 


.031 


,037 


.037 
.035 

.035 


.035 


.034 
,030 
,031 


.034 
.031 
.a33 


.031 
.031 


.030 
.042 


.048 
.048 
.063 
.085 
.046 


.073 
.068 


.040 


.035 


.030 


.039 


.040 


.042 
.042 

.042 


.043 


.044 
.045 
.042 


.040 
.039 
.039 


.041 
.041 


.040 
.040 


.043 
.043 
.061 
.050 
.060 


.049 
.049 


Rlaatie 

limit 

per 

square 
inch. 


Pound* 
52,500 
49,500 
3»>000 


Tensile 

strength 

per 

SCIUBTB 

inch. 


Poundn. 

90,500 
98,500 
83,500 


51,500 
44,000 
44,000 
45,000 
43,500 

49,700 
56,500 


61,000 
44,000 

61,500 


60,500 
30,000 
46,500 

49,000 


42,000 
56,000 

55,300 


43,500 

36,000 
37,000 


25,500 

31,000 
35,000 


41,500 
45,000 


44,000 
29,000 
49,600 
34,000 
34,500 
37,000 


48,000 
48,500 
41,000 


38,000 
88,000 
36,600 
84,000 


84,000 


91,. vn 

86,500 
78,000 
86,000 
73,500 

90,500 
101,500 


104,500 
90,500 

92,500 


103,000 
71,500 
89,500 

90,000 


90,000 
100,500 

99,500 


83,500 

77,500 
71,000 


50,600 

63,500 
63,500 


86,500 
88,000 


89,000 
60,500 
91,000 
71,000 
73,000 
73,000 


79,000 
82,000 
73,600 


72,000 
71,600 
66,600 
66,600 


72,600 


Elon- 
tton 


Per 

cent. 
24.0 
17.5 
26.6 


21.0 
26.0 
24.0 
20.5 
11.0 

22.5 
16.5 


17.6 
17.0 

9.0 


19.5 
22.5 
16.0 

X.6 


20.5 
10.0 

13.0 


14.6 

16.5 
21.5 


Con- 
trac- 
tion 
of 


Per 
cent, 
34.0 
23.9 
43.3 


17.6 

29.0 
21.5 


26.0 
23.0 


23.6 
31.6 
21.5 
25.5 
25.5 
24.0 


9.5 
23.6 
25.5 


22.5 
25.6 
20.0 
16.3 


26.5 


30.7 
.37,1 
37.1 
30.7 
16.9 

43.3 
20.5 


20.6 
20.6 

9.6 


34.0 
30.7 
20.5 

27.4 


Elongation  of 
inchaectionB. 


.20,  .28* 
.17*,. 18* 
.22,  .31* 


,18,  .24* 
,26*,  .28* 
.18,  .30* 
.15,  .26* 
.08,  .14* 

,32*,.  13 
.14,  .19* 


.15,  .20* 
.15,  .19* 

.10*,. 08 

.15,  .24* 
.18,  .27* 
.17*,. 15 

.16,  .25* 


.34.0     .20*,.  21* 
13.2     .06,  .12* 


16.9 


16.9 


.12,  .14* 


.11,  .18* 


16.9  ■  .13,  .20* 


27.4 


20.5 
40.3 


.27*,.  16 


.19*,. 16 
24.  .34* 


27^4  I  ."26i,!23 


40.3 
34.0 


37.1 
49.1 
27.4 
37.1 
37.1 
37.1 


20.5 
30.7 
37.1 


.28*,. 24 
.25*,.  21 


.23*,.  24* 
.22,  .41* 
.27*,.  16 
.25*,. 26* 
.20,  .31* 
.31*,.  17 


.06*,. 03 
.19,  .28* 
.31*,.  20 


30.7     .19*,. 16 
37.1  i  .20,  .31* 


20.5 
16.9 


40.3 


.22*,. 18 
.1»*,.16 


.31,  .22 


Apfpearanoe  of 


Lppeari 
fraoti 


ure. 


BilkT. 
Do. 


Do. 


Do. 
Do. 
Do. 
Do. 
Silky;  oblique; 

sand  spot. 
Silky. 
Si]ky,60percent; 

granular,  40  per 

cent. 
Silky  and  fine 

granular. 
Granular.  80  per 

cent;  aolky,  20 

percent. 
Silky,  20  per  cent; 

granular,  80  per 

cent. 
Silky. 

Do. 
Silky;  trace  of 

eranulatlon. 
Silky,  50  per  cent; 

granular,  50  per 

cent. 
Silky. 
Granular;     silky 

spot. 
Silky,  40  per  cent: 

granular,  60  per 

cent. 
Silky,  30  per  cent: 

granular,  70  per 

cent. 
Granular;     silky 

spot. 
Silky. 


Granular;    flaky 

spot. 
Silky;  oblique. 
Silky. 

Do. 
Silky,  30  per  cent; 
granular,  70  per 
cent. 
Silky. 

Do. 

Do. 

Do. 

Do. 

Do. 

Dull  sOkT. 
Silky. 
Do. 


Do. 
Do. 
Do. 
Silky;  trace  of 
granulation. 

Silky;  oblique. 


STBEL   OASTINOtJ,   QDN    AND   CABBIAOB    WOBK. 


J 1^  am-   8ui-  \l 
•n.l.S:  I  con.  Iphur.l* 


-  Blwtlo  TsDiOa 
limit    itreugth  E 


K. 


\ppevut 


CAST  AND  PIG  IRONS. 


TENACITY  SPECIMENS. 
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OAST   AKD   PIO   IfiONS. 


87 


TENSION  TESTS  OF  CAST  IRON. 

FROM  WATERTOWN  ARSENAL  FOUNDRY 


Descriptloii. 


8»BheU 

Do 

Do 

0*  barbette  carriage 

Do 7^ 

Do 

Do 

Do » 

Do 

Do 

4^  dleappearing  carriage. . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Tensile 

strength 

persouan 

ineh. 


Pound*, 

M.goo 

22,300 
26,800 

a0,400 
30,390 
34,890 
28,180 
33,060 
35,100 
38,500 

28,100 
32,500 
30,400 
28,000 
20,100 
33,650 
30,780 
34,500 
28,180 
37,000 
33,200 
39,700 
39,600 
37,700 
34,500 
36,900 
39,200 
37,500 
31,000 
34,000 
28,000 
34,300 
35,900 
32,000 
33,900 
33,000 
31,500 
33,900 
38,200 
37,000 
32,400 
32,800 
36,500 
31,500 
37,800 
35,300 
33,900 
30,100 
29,200 
29,900 
29,260 
28,800 
32,000 
29,400 
29,100 
34,000 
28,800 
34,200 
31,900 
80,100 
86,000 
87,200 
34,200 
83,800 
29,500 
29,500 
84,000 
38,000 
32,600 
33,100 
32,700 
33,800 
29,100 
29,100 


Fracture. 


Fine  grsnolar,  gray. 
Do. 
Do. 

Fine  granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Fine  granular,  gray. 

Do. 
Qranular,  gray. 

Do. 
Fine  granular,  light  gray 
Qranular,  gray. 
Fine  graniuar,  light  gray. 

Do. 

Do. 
Fine  granular,  my. 
Fine  granular,  ught  gray. 

Do. 

Do. 
Granular,  granitic. 
Granular,  light  mj. 
Fine  granular,  light  gray. 

Do. 

Do. 
Granular. 

Do. 
Granular,  gray. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 
Fine  granular,  gray 
Granular,  gray. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  Ught  gray 

Do. 

Do. 

Do. 

Do. 


Fine  granular,  gray. 
Very  fine  granular,  Ught 


gray. 
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OAST   AND   PIG   lEONB. 


TENSION  TESTS  OF  CAST  JU02V— Continued. 

FROM  WATERTOWN  ARSENAL  FOUNDRY— Continued. 


Desoilptton. 


TttBfle 

■trangth 

per  square 

inch. 


Fracture. 


lO*  dieappeaiing  carriage. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


12*  disappearing  carriage. 
Do 


Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 


12*  mortar  shot. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


12*  mortar  shell. 
Do 


Pomndt. 
30,600 
29,250 
30,680 
28,400 
30,160 
28,580 
28,500 
29,000 
32,700 
32,800 
32,300 
29,900 

29,120 
28,500 
28,200 
32,400 
32,000 
32,500 
36,500 
29,700 
32,500 

31,920 
29,500 
34,100 
30,000 
32,800 
30,900 
34,100 
30,800 
28,600 
35,400 
28,200 
30,200 
30,300 
32,200 
29,220 
30,160 
31,300 
28,800 
30,300 
30,700 
34,700 
31,800 

32,400 
34.100 


Fine  granular,  gray. 

Do. 

Do. 

Do. 
Fine  granular,  dark  gray. 

Do. 
Fine  granular,  gray. 
Granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Fine  granular,  gray. 
Granular,  gray. 

Do. 

Do. 
Fine  granular,  granitic. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Fine  granular,  gray. 
Granular,  gray. 
Granular,  Ught  gray. 
Granular,  gray. 

Do. 
Fine  granular,  granitic. 
Fine  granular,  tight  gray. 

Do. 
Granular,  gray. 
Fine  granular,  light  gray. 
Granular,  gray. 
Fine  granular,  light  gray. 
Fine  granular,  gray. 
Fine  granular,  ught  gray. 
Granular,  gray. 
Fine  granular,  light  gray. 

Do. 
Granular. 

Granular,  light  gray 
Granular,  Rray. 
Granular,  light  gray. 

Do. 

Fine  granular,  gray. 
Do. 


FROM  THE  DETRICK  &  HARVEY  MACHINE  COMPANY. 


6' disappearing  carriage,  L 
F.  Model  19(3. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do , 

Do 

Do 

Do 


27,800 

34,000 
34,300 
31,700 
25,900 
27,500 
27,600 
26,400 

26,200 
27,600 
24,600 
21,900 
29,500 
28,900 
28,750 
33,900 
39,750 
37,300 
33,100 


Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 

Fine  granular,  light  gray,  with  small  lustrous  glob- 
ules. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 

Do. 
Fine  granular,  gray;  light  spoti. 

Do. 

Do. 

Do. 


OAST    AND   FIG    IRONS. 
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TENSION  TESTS  OF  CAST  JiJOiS^— Continued. 

PROM  THE  DETRICK  ^Ie  HARVEY  MACHINE  COM  PA  NY-Continued. 


Description. 


6*  disappearing  carriage,  L. 
F.  Model  1903. 
Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do- 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


TenaUe 

strength 

per  square 

inch. 


Powndi. 
82,600 

26,600 
33,900 
27,200 
28,600 
33,900 
26,300 
33,570 
30,600 
36,900 
86,700 
20,200 
34,800 
35,300 
32,500 
20,900 
33,300 
32,900 
31,700 
32,700 
33,300 
32,900 
33,600 
20,900 
31,400 
82,200 
32,300 
29,200 
37,200 
31,100 
36,300 
26,300 
24,900 
28,100 
29,200 
25,800 
29,300 
29,400 
30,700 
29,600 
31,200 
33,300 
33,300 
32,200 
31,400 
32,200 
29,100 
22,600 
27,100 
30,300 
25,100 
32,700 
30,400 
28,200 
29,200 
28,400 
27,700 
28,800 
30,200 
29,700 
30,900 
34,600 
31,100 
34,200 
30,600 
35,500 
33,700 
21,000 
21,900 
21,400 
29,700 
31,100 
29,300 
33,400 
33,300 


Fracture. 


Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 
Granular,  gray. 
Granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray;  light  spots. 
Fine  granular,  gray. 

Do. 
Granular,  gray. 

Do. 
Fine  granular,  gray. 

Do. 
Granular;  variable. 
Fine  granular,  gray. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  gray. 

Do. 
Fine  granular,  light  gray. 

Do» 

Do. 

Do. 

Do.      . 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  gray. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 

Do. 

Do. 
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OAST   AKD  FIG   IRONS. 


TENSION  TESTS  OF  CAST  IRON— Continued. 

FROli  THE  DETRIGK  &  HARVEY  MACHINE  COMPANY— Contiiiued. 


DesciiptUm. 


V  diBappeailiig  oarrlage,  L. 
F.  Model  lOOi. 
Do 


Tensile 

itrongfh 

per  square 

inch. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Powiids. 
33,200 

31,300 
32,200 
32,000 
20,600 
28,400 
31,100 
31,100 
33,200 
28,000 
31,000 
30,600 
30,200 
28,700 
30,000 
26,900 
26,200 
28,200 
34,200 
82,900 
37,200 
35,400 
34,200 
83,400 
26,800 
27,400 
27,600 
27,800 
25,500 
25,300 
33,000 
31,200 
35,100 


Fracture. 


Fine  granular,  Ugfat  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Granular,  lig^it  gray. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine  granular,  light  gray. 

Do. 

Do. 


FROM  C.  H.  COWDREY  MACHINE  COMPANY. 


No.l 

No.  2 

No.  8 

From  L.  H.  Goodnow  Fdy. 
Co. 

Do 

Do 

Do 

Do 

Do 

Do 


20,800 

Granular,  gray. 

21,300 

Do. 

21,200 

Do. 

19,000 

Do. 

21,400 

Do. 

21,800 

Medium  coane  granular. 

22,700 

Do. 

22,800 

Do. 

28,100 

Granular,  gray. 

28,300 

Do. 

28,200 

Do. 

22,000 

Do. 

FROM  MAJOR  8.  W.  ROE88LER,  PORTLAND,  ME. 


Cast  Iron  with  braced  butt 
joint. 


22,400    I 


Fine  granular,  gray.    Fractured  in  head.    Braeed 
joint  not  fractured. 
After  traoturing  in  the  head,  the  stem  was  turned  down  to  smaller  dimensions  and  test 
completed. 

21,200   I  Fractured  the  east  iron  in  the  immediate  yldnlty 
d  ('.01  to  '.02  from)  the  braeed  joint. 


PIO  IRON 


Muirkirkpis 

33,800 
30,900 
80,400 
86,100 
30,800 
88,600 

Granular,  gray. 
Do. 
Do. 
Do. 
Do. 
Do. 

JH.UU^U  &   f'li  •..■•••••••••••• 

Do 

Do 

Do 

Do 

Do 

CAST  IRON. 


ELONGATION  TESTS. 
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CA8T   ntON. 
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CAST  IRON  FOR  S-INCH  DISAPPEARING  CARRIAGES,  L.  F.  MODEL  190S, 
FROM  THE  DETRICK  &  HARVEY  MACHINE  CO. 

No.  7864. 

Chassis,  left  hand. 

Marks,  T^ 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

Inoh. 

In  ganged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

PoimkU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

29,300 

Inch. 
0. 
.0006 

.0011 
.0018 
.0026 
.0082 
.0039 
.0046 
.0066 
.0061 
.0070 
.00/9 
.0088 
.0009 
.0110 
.0123 
.0137 
.0162 
.0160 
.0191 
.0210 
.0242 
.0274  • 

Indi. 
0. 

Initial  load. 
Tensile  strength. 

.0008 

.0016 

.0060 

.0101 

Fractured  at  the  neck. 

Appearance  of  fracturei  granular,  gray. 
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OAST  IRON. 


No.  7867, 
Racer. 
Marks,  2-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loaaJsper 

square 

tnoh. 

In  gauged'Iength. 

Remarlca. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

26,900 

Inch. 

0. 
.0007 
.0013 
.0019 
.0027 
.0034 
.0041 
.0060 
.0061 
.0069 
.0080 
.0091 
.0105 
.0120 
.0135 
.0152 
.0176 
.0200 
.0230 
.0263 

Inch. 
0. 

Initial  load 
Tensile  stmngtii. 

.6666 

.0027 

.oom" 

Fractured  at  the  neck. 

Appearance  of  fracture,  gvanular,  dark  gray. 

No.  7904. 
Chassis,  left  hand. 

Marks,  S"* 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga^ 
tion 

Set 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,  (MX) 

17,000 

18,000 

24,500 

In^ 
0. 
.0008 

.0013 
.0019 
.0027 
.0034 
.0041 
.0050 
.0060 
.0071 
.0085 
.0098 
.0115 
.0132 
.0154 
.0183 
.0215 
.0260 

Indk 
0. 

Initial  load. 

t 

Tensile  strengtlL 

.0006 

.0041 

.0108 

Fractured  4''.6  from  the  neck. 
Appearance  of  fracture,  medium  granular. 


OAST   IBON, 
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No.  7906. 
Top  carriage. 
Marks,  6-^E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

Bqu&ie 

inch. 

In  gauged  length. 

RemarkB. 

Elonga- 
tion. 

Bet. 

Pounds, 

1,000 

2,000 

3.000 

4,0U0 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,100 

Inch. 

0. 

.0005 
.0012 
.0019 
.0025 
.0032 
.0038 
.0047 
.0053 
.0061 
.0070 
.0060 
.0090 
.0100 
.0112 
.0130 
.0144 
.0163 

Inch. 
0. 

Initial  load. 
TcnsUe  strength. 

.0002 

.0018 

.0194 

.0200 
.0240 
.0275 

.0068 

.0109 

Fractured  at  the  neck. 

Appearance  of  fractura,  granular,  graj« 
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CAST  IBON. 


No.  7906. 
Base  ring. 
Marks,  7-lE. 
Diameter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10^ 


AppUed 

loads  per 

sqoaie 

In  gauged  length. 

t 
1 

1 

1 

Elonga- 
tion. 

Set. 

Remarks. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

32,100 

Inch. 
0. 

.0006 

Inch. 
0. 

Initial  load. 

.0011 
.0018 

.(xm 
.(xm 

.0041 
.0049 

Tensile  strength. 

.0055 
.OWU 

.0001 

.0070 
.0078 
.00R8 

.0(W9 
.0110 
.0120 

.0012 

.oi;« 

.01')2 

.0170 
.0195 
.0220 
.0245 
.0285 

.0015 

.0119 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IKON. 
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No.  7907. 
Base  ring. 
Marks,  7-2E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10'\ 


Applied 

loads  i>er 

square 

inoh. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,400 

Inch. 

0. 
.0006 
.0010 
.0017 
.0022 
.0029 
.0035 
.0040 
.0048 
.0056 
.0062 
.0070 
.0080 
.0000 
.0100 
.0112 
.0128 
.0142 
.0160 

Inch. 
0. 

Initial  load. 

• 
TensQe  strength. 

0. 

.0010 

.0183 

.0050 

1 

Fractured  in  the  fillet  at  the  neck. 
Appearance  of  fracture,  granular,  cold  shut. 
Detective  specimen. 

H.  Doc.  291,  68-3 7 
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OAST   IRON. 


No.  7918. 
Racer. 

Marks,  8-lE. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Romarka. 

Elonga- 
tion. 

Set. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

27,700 

Inch. 

0. 

.0007 
.0011 
.0018 
.0025 
.0033 
.0040 
.0050 
.0057 
.0070 
.0077 
.0090 
.0101 
.0117 
.0133 
.0152 
.0175 
.0201 
.0233 
.0271 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0005 

.0028 

.0113 

Fractured  ".40  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON, 


No.  7919. 
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Top  carriaj^ 

Marks,  9-1. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Ganged  length,  10  . 


Applied 
loads  per 

square 

liudi. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 
0. 

PottiuU. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,0UO 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

82,400 

Inch. 

0. 

.0006 
.0011 
.0018 
.0022 
.0030 
.0036 
.0043 
.OOSO 
.0058 
.0066 
.0073 
.0083 
.0092 
.0104 
.0116 
.0128 
.0142 
.0159 
.0180 
.0200 
.0225 
.0254 

Initial  load. 
Tensile  strength. 

.0002 

.0015 

.0050 

.0100 

..        -      _ 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST  lEON. 

No.  7920. 


Chassis,  right  hand. 
Marks,  9-2E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10\ 


Applied 
loftde  per 

square 

inch. 

In  gauged  length. 

RemarkB. 

Elongar 
Hon. 

Bet. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

29,800 

Inch. 

0. 
.0003 
.0009 
.0015 
.0020 
.0027 
.0032 
.0040 
.0048 
.0053 
.0062 
.0070 
.0080 
.OOW 
.0101 
JD116 
.0130 
.0148 
.0167 
.0188 
.0215 
.0248 
.0282 

Inch. 
0. 

• 

Initial  load. 

• 

1 

Tensile  etiength. 

0. 

.0012 

.0057 

.0119 

Fractured  *.40  from  the  neck. 
Appearance  of  fracture,  granular^  gray. 


OAST   IBON, 
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No.  7921. 


Racer. 

Marks,  10-lE. 

Diameter,  1*.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


Applied 
loads  per 

squaxe 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17  000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

25,700 

inch. 

0. 
.0006 
.0011 
.0017 
.0022 
.0030 
.0036 
.0042 
.0050 
.0058 
.0065 
.0075 
.0084 
.0095 
.0105 
.0120 
.0133 
.0150 
.0168 
.0190 
.0220 
.0250 
.0285 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0002 

.0015 

.0059 

.6i2i 

Fractured  3'  from  the  neck. 
Appearance  of  fracture,  granular,  S^fiJ* 
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OAST   IBON* 


No.  7924. 
Racer. 

Marks,  12-lE. 
Diameter,  I''. 129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

31,900 

Inch. 
0. 
.0004 

.0013 
.0019 
.0025 
.0030 
.0038 
.0045 
.0052 
.0050 
.0068 
.0077 
.0067 
.009"/ 
.0108 
.0119 
.0130 
.0145 
.0160 
.0179 
.0200 
.0226 
.0255 

Inch. 
0. 

Initial  load. 
Tenidle  strength. 

.0003 

.0016 

.0048 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IBON. 
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No.  7926. 
Chassis,  right  hand. 
Marks,  13-lE. 
Diameter,  I*'.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


AppUdd 
loadaper 

square 

inch. 

In  gauged  leugth. 

Remarka. 

Elonga- 
tlon. 

Set. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,000 

Inch. 

0. 

.0007 
.0012 

Inch. 
0. 

Initial  load. 

•"""•••••••* 

.0018 
.0023 
.0029. 
.0086 

.0041 
.0049 
.0057 
.(Km 
.0070 
.0079 
.0088 
.0007 
.0107 
.0118 
.0130 
.0142 
.0160 
.0178 
.0198 
.0220 
.0245 
.0280 

.0001 

.0009 

.0033 

Tenifle  strength. 

Fractured  4*.25  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 
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OAST  lUON. 


No.  7926. 
Top  carriage. 
Marks,  13-2E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
lofbds  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga^ 
Hon. 

Bet. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

34,000 

32,500 

Inch. 

0. 

.0006 
.0011 
.0017 
.0022 
.0029 
.0036 
.0041 
.0048 
.0056 
.0063 
.0071 
.0080 
.0090 
.0096 
.0109 
.0120 
.0133 
.0148 
.0163 
.0180 
.0203 
.0225 
.0355 

Inch. 
0. 

Initial  load. 

* 

Tensile  strength. 

0. 

.0010 

.0037 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 


105 


No.  7927. 
Racer. 

partes,  14-lE. 
htumeter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remark!. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

,      22,000 

29,900 

Inch, 

0. 

.0009 
.0016 
.0021 
.0028 
.0036 
.0041 
.0050 

.oa'>8 

.0067 
.0075 
.0066 
.0096 
.0107 
.0119 
.0132 
.0148 
.0109 
.0190 
.0211 
.0240 
.0270 

Inch. 
0. 

• 

Initial  load. 

• 

Tensile  strength. 

.0007 

.0023 

.0071 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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0A8T   IRON. 


No.  7928. 
Chassis,  right  hand. 
Marks,  14-2E. 
Diameter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

■quaxe 

Inoh. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

31,800 

fnch. 

0. 

.0007 
.0013 
.0019 
.0024 
.0031 
.0039 
.0045 
.0052 
.0060 
.0069 
.0078 
.0088 
.0098 
.0108 
.0121 
.0137 
.0152 
.0173 
.0196 
.0220 

Inch. 
0. 

Tnltlal  load. 
Tensile  strength. 

.0003 

.0018 

.0060 

1 

.0250 

1 

Fractured  1^.35  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST  ISON< 

No.  7941. 
ChassiS;  right  hand. 
Marks,  1&-1E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Ganged  length,  ICr. 
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AppUed 
loMsper 

■qUAXB 

inch. 

In  gauged  IttDgth. 

Blong»- 
tlon. 

Set 

Ptmndt. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

13,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

30,000 

31,000 

22,000 

80,100 

0. 

.0007 
.0013 
.0030 
.0U27 
.0093 
.0040 
.0049 
.0058 
.0066 
.0075 
.0083 
.0093 
.0105 
.0117 
.0130 
.0147. 
.0163 
.0192 
.0210 
.0238 
.0365 

Inch, 

a 

Initial  load. 
Tendle  strength. 

• 

.0003 

.0017 

.0060 

Fractured  4*  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


108 


0A8T   IRON. 


No.  7980. 
Racer. 

Marks,  55-E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6*. 


Appltod 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,  (MX) 

26,200 

29,600 

Inch. 

0. 
.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0027 
.0030 
.0034 
.0039 
.0044 
.0054 
.0057 
.0063 
.0009 
.0079 
.0087 
.0009 
.0110 
.0125 
.0250 

Inch. 
0. 

Initial  load. 

—0.42  per  cent  elongation  In  6^. 
Tensile  strength. 

Fractured  1*.75  from  the  neck. 
Appearance  of  fracture,  graniUar, 
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OAST   IKON. 

No.  7981. 
Racer. 

Marks,  56-E. 
Diameter,  1*.129. 
Sectional  area,  1  square  i^ch. 
Gauged  length,  6*^. 


10» 


AppUed 
loaoBper 
iquare 
inch.  , 

• 

In  ganged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounif. 

1,000 

3,000 

3,000 

4,000 

5,000 

6,000 

7,000 

^    8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

30,000 

21,000 

22,000 

23,000 

24,000 

81,200 

Inch. 

0. 

.0003 
.0006 
.0010 
.0014 
.0017 
.0021 
.0026 
.0029 
.0033 
.0038 
.0043 
.0048 
.0054 
.0050 
.0067 
.0074 
.0062 
.0091 
.0102 
.0115 
.0128 
.0145 
.0165 

0. 

Initfalload. 

—0.27  per  cent  elongation  in  6^. 
TensUe  strength. 

...                   * 

• 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 
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OAST  IBOK. 


No.  7982. 
Top  carria^ 
Marks,  57- 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  6^. 


AypUed 

loadeper 

Bquaie 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet 

Ponndt. 

1,000 

2,000 

3,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,(XK) 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

27,900 

Inch. 

0. 
.0003 
.0006 
.0010 
.0014 
.0017 
.0022 
.0027 
.0031 
.0035 
.0041 
.0047 
.6052 
.0050 
.0066 
.0074 
.0083 
.0094 
.0106 
.0117 
.0133 
.0152 

0. 

Initial  load. 

• 

« 

—0.25  per  cent  elongation  In  6*^. 
Tensile  strength. 

1 

Fractured  at  the  neck. 
Appearance  of  fracture,  granular. 


OAST   IBON. 


Ill 


No.  7986. 
Racer. 

Marks,  58-E. 
Diameter,  r.l29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


AppUed 
loftOBper 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

31,200 

Inch. 
0. 
.0004 

.0011 
.0019 
.0028 
.0U32 
.0039 
.0048 
.0052 
.0001 
.0070 
.0079 
.0068 
.0090 
.0108 
.0118 
.0133 
.0150 
.0160 
.0188 
.0215 
.0239 
.0270 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength.                                              * 

Fractured  3^.5  from  the  neck. 
Appearance  of  fracture,  gray,  granular. 
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OABT   TBON. 


No.  7986. 


R.  H.  chassis  and  top  carriage. 

Marks,  69-E. 

Diameter,  I''.  129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


AppUed 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

« 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,600 

Inch. 
0. 
.0004 

.0012 
.0020 
.0027 
.0033 
.0040 
.0049 
.0066 
.0066 
.0072 
.0061 
.0092 
.0104 
.0115 
.0130 
.0144 
.0158 
.0176 
.0200 
.0230 
.0256 

Inch. 
0. 

Tnltial  load. 
Tensile  strength. 

Fractured  V.S  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


CAST   IRON, 

No.  7990. 
Base  ring. 
Marks,  60-E. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  2". 


113 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

PottfUfo. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

"•  11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

31,100 

0. 
.0006 
.0013 
.0019 
.0025 
.0031 
.0039 
.0043 
.0051 
.0059 
.0067 
.0072 
.0081 
.0003 
.0102 
.0117 
.0130 
.0146 
.0162 
.0181 
.0200 
.0232 
.0260 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

Fractured  2*  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 

H.  Doc.  291,  68-i3 8 
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OAST   IBON. 


No.  7991. 
Top  carriage. 
Marks,  6i-E. 
Diameter,  1*.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

26,200 

Inch. 

0. 
.0006 
.0012 
.0019 
.0023 
.0030 
.0038 
.0043 
.0050 
.0050 
.0068 
.0074 
.0083 
.0093 
.0103 
.0116 
.0120 
.0143 
.0159 
.0182 
.0202 
.0230 
.0265 

Inch. 
0. 

Initial  load. 
Tensfle  strength. 

Fractured  4*  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST  IRON. 
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No.  7992. 
Base  ring. 
Marks,  62-E. 
Diameter,  1''.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


AppUed 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

30,000 

Inch. 

0. 
.0006 
.0012 
.0017 
.0025 
.0082 
.0040 
.0049 
.0058 
.0065 
.0073 
.0084 
.0097 
.0109 
.0122 
.0137 
.0158 
.0178 
.0204 
.0237 
.0270 

Inch. 
0. 

Initial  load. 

■ 

Tensile  strength. 

. 

Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  gray. 


1 
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0A8T   IKON. 


No.  7996. 
L.  H.  chassis. 
Marks,  63-E. 
Diameter,  1'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 

loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 
0. 

Pounds. 
1,000 
2,000 

Inch. 

0. 
.0006 
.0012 
.0020 
.0027 
.0033 
.0040 
.0050 
.0055 
.0063 
.0072 

Initial  load. 

3,000 

4,000 

5,000 

6,000 

7,000 

•                                     _ 

8,000 



. 

9,000 

10,000 

11,000 

12,000 

.0081 
.0094 
.0106 

13,000 

14,000 

15,000 

.0117 
.0131 
.0146 
.0162 
.0185 
.0210 
.0238 
.0270 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

S3, 700 

TensOe  strength. 

Fractured  3"  from  the  neck. 
Appearance  of  fracture,  granular,  gray. 


OAST   IRON. 
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No.  8002. 
L.  H.  chassis. 
Marks,  64-E. ' 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Faundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

ltt,000 

17,0J)0 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

31,200 


In  ganged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0004 
.0010 
.0016 
.0021 
.0027 
.0030 
.0040 
.0048 
.0053 
.0061 
.0069 
.0077 
.0086 
.0095 
.0104 
.0116 
.0129 
.0142 
.0150 
.0174 
.0198 
.0223 
.0250 


Set. 


Inch. 
0. 


Remarka. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  light  gray. 
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OAST   IRON. 


CAST  IRON  FROM,  BUILDERS  IRON  FOUNDRY. 

No.  7772. 
Marks,  2. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10''. 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,080 

33,300 

Inch. 

0. 
.0007 
.0014 
.0019 
.0026 
.0032 
.0037 
.0043 

Inch. 
0. 

Initial  load. 

• 

• 

TenaUe  Btrenarth. 

.0002 

.0049 

.0056 
.0063 
.0070 
.0076 
.00S4 
.0090 
.0101 
.0110 
.0120 
.0129 
.0140 
.0151 
.0164 
.0177 
.0197 
.0215 
.0240 
.0263 

.0005 

.0013 

.0029 

.00G8 

.0098 

Fractured  I''. 25  from  the  neck. 

Appearance  of  fracture,  fine  granular,  granitic. 


OAST   TEON. 

CAST  IRON  FROM  WATERTOWN  ARSENAL  FOUNDRY. 

No.  7917. 

Base  ring  for  12-inch  disapptfaring  carriage. 

Marks,  168. 

Diameter,  r.l29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 
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Applied 
loads  per 

square 

iach. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

26,800 

Inch. 

0. 

.0007 
.0013 
.0020 
.0026 
.0033 
.0040 
.0047 
.0056 
.0064 
.0073 
.0060 
.0091 
.0102 
.0112 
.0125 
.0140 
.0156 
.0172 
.0193 
.0220 
.0246 
.0280 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0005 

.0016 

.0050 

.0111 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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CAST   IRON. 


No.  7952. 

Racer  and  base  ring  for  6-inch  disappearing  carriage;  base  ring 
for  10-inch  disappearing  carriage. 
Marks,  No.  179. 
Diameter,  I''.  129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  . 


Applied 
loads  per  i 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

23,300 

Inch. 

0. 
.0007 
.0013 
.0021 
.0028 
.0035 
.0043 
.0052 
.0062 
.0073 
.0062 
.0096 
.0109 
.0122 
.0138 
.0157 
.0180 

Inch. 
0. 

Initial  load. 

Tensile  strength. 

.0205 
.0230 
.0268 

1 

1 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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OAST   IKON. 


No.  7958. 
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Chassis  for  6-inch  disappearing  carriage. 

Marks,  K  R  53. 

Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10  . 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Elonga- 
tion 

Set. 

Remarlu. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

29,320 

Indi. 
0. 
.0005 

.0011 

Inch. 
0. 

Initial  load. 

« 

.0020 
.0025 
.0031 
.0039 
.0048 
.0054 
.0062 
.0070 
.0079 
.0000 
.0100 



............ 



.0111 
.0124 
.0140 
.0152 

.0173 

.0195 
.0228 
.0259 



Tensile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracture,  granular,  gray. 
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CAST  IRON. 


No.  7961. 

Base  ring  and  racer  for  6-inch  disappearing  carriage. 

Marks,  No.  183. 

Diameter,  1''.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied 

loads  per 

squara 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,600 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

31,600 

Inch. 

0. 
.0004 
.0009 
.0015 
.0021 
.0027 
.0034 
.0040 
.0040 
.0053 
.0060 
.0068 
.0076 
.0084 
.0093 
.0101 
.0110 
.0122 
.0133 
.0148 
.0163 
.0180 
.0198 
.0216 
.0239 
.0265 

Ineh. 
0. 

Initial  load. 

.0002 

.0007 

TenBile  strength. 

Fractured  at  the  neck. 

Appearance  of  fracturci  granulari  gray. 


OAST   IRON. 
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No.  7989. 


Twelve-inch  dummy  projectiles. 

Marks,  E-1. 

Diameter,  1*.129. 

Sectional  area,  1  square  inch. 

Gauged  length,  10*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Elonga- 
tion. 

Set. 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

21.900 

Inch. 

0. 

.0007 
.0015 
.0023 
.0031 
.0041 
.0052 
.0063 
.0075 
.0089 
.0106 
.0129 
.0153 
.0185 
.0226 
.0270 
.0S3» 

Inch. 
0. 

.0018 

.0097 

.0180 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck. 

Appearance  of  fracture,  medium  granular,  dark  gray,  bright  facets. 
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CAST   IRON. 
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BBONZB. 
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No.  7758. 

Tobin  bronze,  recast  at  Watertown  Arsenal  foundry, 

Marks,  No.  4,  AA-135. 

Diameter,  r.009. 

Sectional  area,  .80  square  inch. 

Gauged  length,  S*'. 


Applied  ' 
loads  per 
Bquare 
inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

Ponndt. 
1,000 
6,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
44,750 
0 

Inch. 

0. 

.0023 
.0052 
.0060 
.0066 
.0072 

.(nm 

.0093 

.0108 

.0127 

.0150 

.0180 

.0216 

.0253 

.0311 

.0372 

.0458 

.0558 

.0660 

.0618 

.0985 

.1183 

.1410 

.17 

.20 

.23 

.26 

.30 

.34 

.41 

.60 

.60 

.71 

Inch. 
0. 

Initial  load. 

Elastic  limit.    Approximate. 

• 

• 

Tensile  strength. 
—9.5  per  cent. 

0. 

.0010 

.0089 

.0379 

.1178 

, 

.76 

Elongation  of  inch  sections,  ^".07,  ".08,  *.08,  ''.08,  ''.08,  ".09,  ".19*, 
".09. 

Diameter  at  fracture,  ".92;  area,  .665  square  incli. 

Contraction  of  area,  16.9  per  cent. 

Fractured  1".64  from  the  neck. 

Appearance  of  fracture,  hght  lavenaer  jeuov^i  with  spots  of  lemon- 
yellow  metaL 
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GUN  HOOPS. 


HYDROSTATIC,  TENSILE,  AND  MANDREL  TESTS. 
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HYDROSTATIC  TESTS  OF  GUN  HOOPS.    ' 


HOOPS  Nos.  28218  B,,  20963  Bj,  20436  B,,  AND  2837. 
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GON   HOOPS. 
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DETAILS  OP  TE8T8. 

Hydbostatio  Test  of  Streaked  Hoop  23218  B,. 
Walls  of  hoop  reduced  to  i  inch  in  thickness. 


Outside  diameter  of  hoop,  33*.8;  circumference,  106*.  186. 

_    3(R.'-K.') 


Interior 

pressure 

per  square 

Inclu 


Pounds. 

100 
2,050 
2,100 

100 
2,100 

100 
2,400 

100 
2,4W 
2,8fiO 

100 

2.900 

100 


Fiber 

stress 

per  square 

inch. 


Pound*, 

3,964 
68,964 
70,646 

3,364 
10,646 

3,364 
80,738 

3,384 
82,420 
95,877 

3,364 

97,5S0 

3,364 


Length  at  close  of  tes 


Expansion 

in 
diameter. 


Inch, 
0. 


.0936 
.21)66' 


Remarks. 


Initial  load. 

Elastic  Umlt;  rapid  yielding. 

Partial  stretch  given  the  hoop. 


CircumferBDce,  107'.87. 


Circtuiference. 


(Top I10'.25 

6'down lir.25 

Bottom 112*.87 

{Top 110*.  37 

S'aown 111*. 87 

Bottom 113*.  44 

It,  19'.45  to  19^.60. 
At  maximum  drcomlerenoe  the  hoop  has  now  expanded  7'.25c=6.R  per  rent. 
Test  discontinued  and  ends  faced  off  to  length  of  19'.28. 
98,568 

(Top 111*. 75 

5' down 1I3*.00 

Bottom 113*.  75 


2,930 
100 

2,910 
100 

2,910 
100 


3,364 
97,895 

8,364 
97,896 

3,364 


Circumlerenoe. 


CireiimferaQce. 


(Top 112'.00 
5*  down 113M2 
Bottom 113».75 


(Top 112».60 

dicumferenoe ^5' down 113*.  62 

(Bottom 113*.  75 

Ten  short  longitudinal  cracks  opened  in  different  parts  of  the  exterior  c}  Undiical  surface  in 
the  lines  of  streaks. 


3,910 

too 


97,1 
8,364 


r-3 
dreumference. 


iTop 113».00 

..«*down 113'.94 

iBottom 113'.88 

Interior  diameter  at  top,  34'.  90  to  35'.  04. 
Interior  diameter  at  bottom,  35'. 04  to  36'. 48. 
Test  discontinued  and  ends  again  faced  off. 


2,910 
100 

3,933 
100 

3,907 


97,895 
3,364 

98,383 
3,364 

97,794 


Oroumflennee. 


Circamtsrenoe. 


[Top 113».13 

.{5'down IH'.OO 

(Bottom 113'.88 

ITop 113'.30 

.{5' down 114'.35 

(Bottom 113'.94 
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DETAILS  OF  r.BS7»— Continued. 

Htdsostatio  Test  of  Stbeaked  Hoop  23218  B^ — Continued. 


Interior 

pressure 

per  square 

inch. 

Fiber 

stress 

per  square 

in^. 

P<mnd», 

Pownds, 

100 

3,364 

2,917 

98,131 

100 

3,364 

974 

838 

2,923 

32,766 
28,191 
96,333 

100 

3,364 

2,910 

97,805 

100 

3,364 

2,807 

97,458 

100 

3,364 

2,884 

97,021 

100 

3,364 

2,884 

97,021 

PackJngt 

ilew  out. 

Expansion 

in 
diameter. 


/nM. 


Remarks. 


Circumferenoe. 


(Top 113*.38 

.Js'down IW.SO 

(Bottom 114'.00 

(Top 113'.60 

Circumlbrenoe •{S'aown 114*.  76 

(Bottom 114'.00 

Load  left  on  hoop  at  4  p.  m. 

Load  found  on  hoop  at  8  a.  m.  the  following  morning. 


Gircumlerenoe. 


Circumference. 


(Top 113*.  75 
5' down 114*.  94 
Bottom 114M5 

ITop 114'.02 
6' down 115M2 
Bottom 114*.25 

{Top 114'.37 
6' down.., 115*. 37 
Bottom 114*.87 

iTop 114*.  75 

Circumferenoe <  5*  d  own 1 15*.  62 

(Bottom 114*.  37 

ITop 114'.87 
5*  down 115*.  60 
Bottom 114*.37 


Maximum  circumference  (at  middle  of  length),  116^.12. 
Maximum  expansion  (at  middle  of  length),  9^.93  =9.35  per  cent. 
Hydrostatic  test  of  hoop  discontiimed. 


^Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 
uace  radially,  straightenea  cold  between  rolls,  and  the  strips  tested 
)y  direct  tension.    The  straightening  was  from  the  cyhndrical  form. 

In  the  direction  of  the  length  of  the  hoop  the  strips  were  very  crooked 

after  passing  through  the  rolls. 


I 


I 


I 
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Hydrostatic  Test  op  Streaked  Hoop  20963  B^. 
Walls  of  hoop  reduced  to  ^^  in  thickness. 

r 


Interior 

preBsure 

persoiutn 

inch. 


Ptrnndt, 
100 
2,080 
2,210 
1,000 
2,370 
2,440 


Fiber 

stress 

per  square 

inch. 


Pound*. 
3,364 
(»,e73» 
74,347 
33,641 
79,729 
82,084 


Expansion 

in 
diameter. 


IfUk. 

0. 


.7971 


Remarki. 


Initial  load. 

Elastic  limit;  decided  yielding. 


Circumferenoe,  107' .06. 

Momentarily  reached. .  Circumferenoe,  107'.25. 
Test  disoontinued  and  ends  of  hoop  faced  off  flat,  reducing  length  to  18^.90.    Returned  to  the 
testing  fixture  and  loads  resumed. 


2,400 

100 
2,600 

100 
2,600 

100 
2,700 

100 
2,800 

100 
2,840 

100 
2,860 

100 
2,875 

100 

2,876 
100 

2,876 
100 

2,876 

100 


80,738 

3,364 
84,103 

3.364 
87,467 

3,364 
90,831 

3,364 
94,195 

3,364 
96,540 

3,364 
96,213 

3,364 
96,718 

3,364 

96,718 
3,361 

96,718 
3,364 

96,718 

3,364 


Sustained  load  \  minute. 
CircumfereDoe,  107' .80. 

Circumference,  106'.20. 

Circumference,  lOS'.OO. 

Circumference,  109^.16. 

Circumference,  IIO'.OO. 

(Top.... 

Circumference {Middle . . 

I  Bottom. 


fTop 

Circumferenoe {Miadle. . 

IBottom. 


(Ton... 

Circumferenoe {Mladic . . 

(Bottom, 


108».75 
1 10*.  25 
112*.  25 

108*.  87 
110*'.87 
112*.  80 

109*.  00 

lu'.as 

114'.  00 


Circumference,  bottom,  114'. 25. 

Circumference,  bottom,  115'.  12. 
Length  ranges  from  18' .30  to  18' .60. 


GirBumferenoe -I  Miodle . . 

[Bottom. 


109'.  20 
112'.00 
115'. 75 


Packing  blew  out  upon  release  of  pressure. 

In  addition  to  the  greater  circumferential  expansion  of  the  hoop 
at  the  lower  end,  the  metal  yielded  more  on  one  side  than  the  other, 
which,  measured  in  a  radial  direction,  showed  an  expansion  on  one 
side  of  f^  beyond  the  opposite  end,  and  2"  beyond  the  opposite  end 
on  the  other  side — i.  e.,  the  axis  is  oblique  and  not  normal  to  the  end 
surfaces.     The  length  ranged  from  18  .18  to  18''.58. 

Hydrostatic  test  of  hoop  discontinued. 

Hoop  cut  into  four  rings,  which  were  subsequently  cut  apart  in  one 

Elace  radially,  strai^tened  cold  between  rolls,  and  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  v/ere  yery  crooked 
after  passing  through  the  rolls. 
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GUN   HOOPS. 


Htdrostatio  Test  of  Streaked  Hoop  20436  B,. 
Walls  of  hoop  reduced  to  i*'  thickness. 


Interior 

pressure 

per  souare 

inch. 


Pounds. 
1,000 

to 

850 

100 
2,100 

100 
2,200 

100 
2,300 

100 
2,400 

100 
2,500 

100 
2,600 

100 
2,700 

100 
2,800 

100 


Fiber 

stress 

per  souare 

inch. 


Paundt. 


3,304 
70,646 

3,364 
74,010 

3,364 
77,374 

3,364 
80,738 

3,364 
84,102 

3,364 
87,467 

3,364 
90,831 

3,364 
94,195 

3,364 


Expansion 

in 
diameter. 


Inch, 


0. 

—.'6076' 
""'.0738* 

""."mV 


RemarkB. 


Hoop  remained  under  load  16  houxi. 

Initial  load. 
Elastic  limit. 


Circumference,  107' .50. 
Circumference,  107' .80. 
Circumference,  106' .25. 
Circumference,  106' .70. 
Circumference,  109' .50. 


Test  discontinued. 

Hoop  faced  off  at  ends,  reducing  length  to  18' .62,  and  test  resumed. 


2,850 
1,000 
885 
2,891 
2,884 

100 
2,900 

100 
2,943 

100 

2,943 

0 


95,877 
33.641 
29,772 
97,256 
97,021 

3,364 
97,550 

3,364 
99,005 

3,364 

99,005 

0 


Load  left  on  hoop  over  night. 
Load  found  on  hoop  in  the  morning. 


Circtunference. 


Circumference. 


Circumference. 


Circumference. 


Packing  blew  out.    Test  discontinued. 

Diameters:  Top  end.  34'.13  to  34'.  15;  bottom  end,  34'.95  to  35'.04. 

Lengths:  18'.31  to  18' .50. 

Hoop  faced  off  at  ends,  reducing  length  to  18'.22,  and  test  resumed. 


(Top 109*.  45 

.{Middle 110'.60 

iBottom 111'. 20 

(Top 109'.60 

.<Mi(Tdle IIO'.SO 

iBottom 111'.35 

(Top '. IIO'.SO 

.{Middle 111'.87 

(Bottom 112'.  76 

(Top 110'.35 

.{Middle 112'.  15 

[Bottom 112'.95 


3,000 
100 

3,000 
100 


100,923 
3,364 

100,923 
3,364 


(Top 111'. 00 

Circumference {Middle 112'.  62 

(Bottom 113'.  25 


Circumference. 


New  packing  inserted  at  one  end  of  the  hoop. 


(Top 111'.37 

.{Middle 113'.00 

(Bottom 113'.37 


3,021 
3,006 

lOO 

3,014 


101,629 
101, 192 

3,964 

101,394 


(Top 111'.62 

arcumftorence {Middle 113'.  76 

[Bottom IM'.OO 
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Hydrostatic  Test  of  Streaked  Hoop  20436  B, — Continued. 


r 


Interior 

pressure 

per  squAie 

inch. 


Pounds. 

100 

2,965 

100 


Fiber 

etresB 

per  square 

inch. 


Pomtds. 

3,364 

100,418 

3,364 


Expansion 

in 
diameter. 


Inch. 


Remarks. 


Circumferenoe. 


ITop 112*.  00 
Middle 114*.  83 
Bottom 116*.  25 


Circumferenee. 


JTop 112^.25 

..{Middle 116'.  62 

(Bottom 116'.  00 

Packing  blew  out  and  hoop  removed  from  testing  fixture. 

The  metal  at  one  place  on  the  exterior  surface  showed  an  opening  '.05  in  length  by  '.01  in 
width.    No  change  in  the  appearance  of  the  surfaces  was  found  elsewhere.    Ends  of  hoops 
were  again  faced  off,  reducing  length  to  17' .75,  and  test  resumed. 
2,665  100,418     

(Top 112'.  40 
Middle 116'.  40 
Bottom 117'.35 


100 


2,060 

100 

2,065 

100 

2,965 

100 


100,418 
3,364 


99,241 

3,364 

100,418 

3,864 

100,418 

3,364 


drcmnferenoe. 


Circumference,  bottom 117'.  45 


Circumference. 


Packing  blow  out. 
Circumference 


fTop 112'.  25 

.^Middle 116'.60 

[Bottom US',  25 

(Top 112'.  30 

.^Middle 117'.  00 

iBottom 118'.87 


MaJtimum  elongation  (at  bottom  of  hoop),  12*.74  =12  per  cent. 

Hydrostatic  test  discontinued.  No  change  in  a{)pearance  of  open- 
ing above  noted  on  exterior  surface.  Streaks  on  interior  surface  of 
hoop  show  short,  minute  openings  when  examined  with  a  hand  glass. 
Prominence  of  streaks  sUgntly  increased  at  bore,  on  outside  surface 
not  generally  visible.  • 

Hoop  cut  into  four  rings,  which  were  subsequentlv  cut  apart  in  one 

Elace  radially,  straightened  cold  between  rolls,  and.  the  strips  tested 
y  direct  tension.  The  straightening  was  from  the  cylindrical  form. 
In  the  direction  of  the  length  of  the  hoop  the  strips  were  very  crooked 
after  passing  through  the  rolls*. 
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Hydrostatic  Test  of  Streaked  Hoop  No.  2837, 
Walls  of  hoop  reduced  to  i'  in  thickness. 


Thickness  of  walls  varies  from  *'.498  to  *'.514. 


Interior 

pressure 

per  souare 

inch. 


Pounds. 

100 
1,900 

100 
2,000 

100 
2,100 

100 
2,200 

100 
2,300 

100 
2,400 

100 
2,500 

100 
2,580 

100 


Fiber 

stress 

per  square 

inon. 


Pownds. 

3,384 
64,296 

3,384 
07,682 

3,384 
71,066 

3,384 
74,450 

3,884 
77,834 

3,384 
81,218 

3,384 
84,603 

3,384 
87,310 

3,384 


Expansion 

in 
diameter. 


Inch. 
0. 


.or)88 
.'iiso' 


Remarks. 


Initial  load. 

Elastic  Umit  below  64,298  pounds. 


Circumferenoe. 


fTop 107».60 

...^Middle 107'.50 

(Bottom 107'.  40 

(Top 107*.  75 

Circumference {Middle 107'.80 

iBottom 107'.  75 


Circumference. 


Circumference. 


Circumference 

Packing  blew  out. 
Circumference 


iTop 108'.20 

.^Middle 108'.30 

(Bottom 108*.20 

[Top 108'.56 

.^Middle 108*.  70 

(Bottom 108'.62 

[Top 109*.  10 

.{Middle 109*.20 

(Bottom lOO*.  10 

[Top 100*.25 

.{Middle lOO'.aO 

(Bottom 109'.30 


Test  discontinued.    No  change  in  appearance  of  streaks. 
Interior  diametere  range  from  33' .70  to  33' .88. 

Ends  faced  off,  reducing  length  of  hoop  to  18'.60,  new  packing  put  in  place  and  hydrostatic 
t^t  resumed. 


2,660 

100 

2,700 

0 


80,679 
3,384 
91,37^ 
0 


(Top lOO'.aO 

Circumference {Middle 109'.  90 

(Bottom 109'.  70 

Ultimate  strength. 

fToD     .......     ........  109*  30 

MiddieV.'".!'".V.V.* *.!!!!!!!!!  no*!  12 
Bottom 110'.82 


Maximum  expansion  (at  bottom  of  hoop),  3.8  per  cent. 

Hoop  ritptured  beginning  at  the  exterior  surface  1*  from  the  upper 
end.  The  line  of  fracture  followed  a  direct  longitudinal  course  tor  a 
distance  of  2%",  after  which  the  course  was  somewhat  zigzag  to  the 
opposite  end.  ObUque  cracks  branched  from  the  main  hne  of  frac- 
ture, penetrating  the  metal  on  either  side  from  Y  to  5^. 

Appearance  of  fractured  surface,  granular,  radiatmg  from  point  of 
beginning  1*  from  the  upper  end  of  the  hoop.  Dimensions  of  frac- 
tured section,  18^.48  by  about  *.498.  Thickness  of  fractured  edge 
ranged  from  '.505  at  upper  end  of  the  hoop  to  '.494  near  the  bot- 
tom end. 
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HOOP  No.  24606  Bj. 
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T^NSItE  TSSfS  Of  METAL  FROM  STRAlOtiTElfED  AND  BE-TBEATED 

8TBEAKED  HOOP  S\Bm  B,. 

No.  10695* 

Strip  No.  2;  full  thickness  of  hoop. 

Sectional  area,  maximum,  2^.97  by  1^.331  =3.95  square  inched* 
Sectional  area,  minimum,  2^.91  by  1^.331  =3.87  square  inches. 
Gauged  length,  50^. 


AppUAd 

loads  per 

Bquare 

inch. 

In  gauged  length. 

Remarki. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,337 

6,684 
13,367 
20,061 
26,734 
33,418 
40,101 
46,785 
53,468 
54,805 
56,142 
•  57,478 
58,815 
60,152 
61,489 
62,825 
64,162 
65,499 
66,835 
73,519 
80,203 
86,886 
93,590 
100,253 
104,419 
0 

Inches. 
0. 

.0095 

.0213 

.0333 

.0450 

.0568 

.0685 

.0606 

.0929 

.0948 

.0961 

.ia54 

.1121 

.1194 

.1290 

.1405 

.1547 

.1707 

.1980 

.55 

.80 

1.30 

1.86 

3.06 

Inch. 
0. 

Initial  load.    Pounds  per  square  inch  figured  on  the  maxi- 
mum area  excepting  the  breaking  load,  which  ia  taken  on 
the  minimum  area. 

Rapid  stretching. 

Tensile  strength  (minimum  sectional  area). 
=8  per  cent  elongation  in  70*. 

.0004 

.0006 

.0014 

.0734 

5.60 

Elongation  of  5-inch  sections:  ''.69,  ''.48,  ".41,  ".37,  ".33,  ".34,  ".34, 
".37,  ".42,  ".43,  ".39,  ".37,  ".36,  ".32. 

Contraction  of  area,  15.2  per  cent. 

Appearance  of  fracture,  granular,  radiating  from  the  outside  comer 
of  tne  strip.  Fractured  at  face  of  jaws,  20"  from  end  of  strip.  A 
silky,  serrated  section  was  shown  ".10  by  ".05  at  the  place  where 
rupture  began. 

A  second  test,  made  on  the  longer  end  of  the  strip,  resulted  as 
follows: 

Tensile  strengih,  per  square  inch pounds. .  103,870 

Elongation  in  5d\ per  cent . .        10.6 

Contraction  of  area do 14. 2 

Appearance  of  fracture,  granular,  radiating  from  a  point  on  the 
outsiae  edge  of  the  strip.  A  silky,  serrated  section  ".35  by  ".06  was 
shown  at  the  place  where  rupture  began. 

Elongation  of  5-inch  sections:  ".43,  ".40,  ".44,  ".46,  ".56*,  ".66,  ".71, 
".61,  ".55,  ".54,  ".48. 

A  third  test,  made  on  the  longer  remaining  end,  resulted  as  follows: 

Tensile  strength ,  per  square  inch pounds . .  103,590 

Elongation  in  19* per  cept. .        17. 8 

Contraction  of  area do 25. 1 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 
spot  at  the  middle  of  the  outside  edge  of  the  strip.  The  strip  drew 
down  in  width  to  2".58  about  1"  from  the  fractured  surface.  The 
serrated  spot  measured  ".5  by  ".2. 

Elongation  of  5-inch  sections:  ".90*,  T.IO*.  ".67. 
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No.  10695a. 


Strip  No.  5;  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  3.82  square  inches. 
Two  gauged  lengths  of  10^  each  established  at  middle  of  length  of 
strip. 

Gauged  length  A,  ^V*'  from  concave  edge. 
Gauged  length  B,  -^^  from  convex  edge. 


A           --  »*        * 

Elongation  In  gauged 

Appllsd 
kMMlflper 

length. 

Remarks. 

■quare 

inch. 

A. 

B. 

Pounds. 

Inch. 

Inch. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0005 

10,000 

.0047 

.0012 

15,000 

.0071 

.0019 

ao,ooo 

.0098 

.0025 

25,000 

.0121 

.0032 

ao,ux) 

.0147 

.0030 

35,000 

.0170 

.0044 

« 

40,000 

.0191 

.0062 

1,000 

.0007 

-.0001 

• 

46,000 

.0215 

.0073 

iS0,00U 

.0241 

.0080 

1,000 

.0015 

-.0010 

52,000 

.0253 

.0081 

54,000 

.0270 

.0062 

56,000 

.0290 

.0061 

58,000 

.0326 

.0068 

00,000 

.0358 

.0100 

1,0U0 

.0110 

-.0030 

02,000 

.0380 

.0125 

64,000 

.0405 

.0148 

66,000 

.0440 

.0170 

68,000 

.0482 

.0232 

Rapid  stretching. 

70,000 

.0820 

.0600 

1,000 

.0551 

.0359 

5,000 

.0557 

.0305 

10,000 

.0675 

.0377 

20,000 

.0612 

.0406 

30,000 

.0660 

.0443 

40,000 

.0600 

.0472 

50,000 

.0730 

.0509 

1,000 

.0540 

.0353 

Rested  under  1,000  pounds  per  square  inch  42  houn. 

1,000 

.0580 

.0353 

5,000 

.0650 

.0359 

10,000 

.0670 

.0371 

20,000 

.0007 

.0402 

30,000 

.0646 

.0435 

40,000 

.0682 

.0470 

50,000 

.0723 

.0505 

1,000 

.0538 

.0355 

50,000 

.0723 

.0505 

60,000 

.0709 

.0545 

70,000 

.0831 

.0613 

72,000 

.0920 

.0700 

74,000 

.1161 

.0036 

70,000 

.1330 

.1092 

78,000 

.1540 

.1308 

80,000 

.1709 

.1538 

1,0(X> 

.1421 

.1208 

103,270 

Tensile  strength. 

Elongation  of  5-mch  sections:  ^^.53*,  '.48,  ^^.35,  *.35,  ''.34,  ^^.36,  \39, 
r4S,  \50,  ^54,  ^.49,  *.44,  ^35,  ^32. 

Elongation  in  TO'',  5^.87  =8.4  per  cent. 

C!ontraction  of  area,  9.2  per  cent. 

Fractured  7'  from  face  of  jaws.  Appearance  of  fracture,  granular, 
radiating  from  a  point  in  tne  outsiae  edge  of  the  strip.  Fracture 
began  at  a  place  having  a  silky,  serrated  appearance,  '.20  by  '.12. 


aUN   HOOPS. 


No.  10695b. 


155 


Strip  No.  8,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  4.45  square  inches. 
Two  gauged  lengths  of  10^  each  established  along  middle  of  length 
of   strip. 

Gauged  length  A,  tS^  from  concave  edge. 
Gained  length  B,  ^'  from  convex  edge. 


Applied 

loads  "per 

square 

Elongation  in  gauged 
length. 

Remarks. 

inch. 

A. 

B. 

m 

Pounds: 

Inch. 

Inch. 

1,000 

0. 

0. 

Initial  load. 

6,000 

.0020 

.0004 

10,000 

.0046 

.0006 

30,000 

.0099 

.0016 

30,000 

.0146 

.0031 

40,000 

.0100 

.0049 

1,(MN) 

.0002 

.0002 

46,000 

.0215 

.0060 

50,000 

.0242 

.0066 

1,000 

.0012 

—.0006 

52,000 

.0256 

.0009 

64,000 

.0260 

.0060 

56,000 

.0290 

.0071 

1,000 

.0043 

-.0024 

58,000 

.0029 

.0064 

60,000 

.0962 

.0097 

1,000 

.0117 

-.0030 

62,000 

.0387 

.0124 

64,000 

.0389 

.0164 

1,000 

.0142 

-.0011 

66,000 

.0401 

.0182 

68,000 

.0461 

.0215 

Rapid  stretdhisf. 

70,000 

.0842 

.0602 

1,000 

.      .0560 

.0857 

5,000 

.0676 

.0861 

10,000 

.0692 

.0370 

20,000 

.0630 

.0400 

30,000 

.0672 

.0434 

40,000 

.0710 

.0468 

50,000 

.0753 

.a'S06 

1,000 

.0562 

.0353 

% 

Elongation  of  5-inch  sections,  *.03,  '.03,  '.03,  '.02,  '.02,  '.02,  '.02, 
'.03,  '.03,  '.04,  '.04,  '.04  '.03,  '.03. 
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Gauged  length  C  established  on  two  5-inch  sections  at  middle  of 
length  of  strip,  and  on  center  line.  Present  length  of  these  sections, 
10^.05. 


AppUad 
kMuitper 

■qiiAxe 

inch. 

Elongatioii 

In  gauged 

length. 

Remaifcs. 

0. 

Pound*. 

1,000 

5,000 
10,000 
90,000 
80,000 
40,000 
50,000 

1,000 
50,000 

1,000 
KKS^HHO 

Jneh. 

a 

.0008 
.0021 
.oa'>2 

.0068 
.0121 
.0160 
.0006 

.0165 
.0007 

Ifkrometer  set  at  lero. 

• 

TenBlle  etrength. 

Elongation  of  5-inch  sections,  ^.30,  '.29,  '.29,  '.29,  '.29,  '.30,  '.31, 
'.35.  '.43,  '.65*,  '.50,  '.43,  '.36,  '.30. 

Elongation  in  70',  4'. 99  =7.1  per  cent. 

Contraction  of  area,  11.3  per  cent. 

Fractured  27'  from  face  of  j  aws.  Appearance  of  fracture,  granular, 
radiating  from  a  point  at  the  outside  comer  of  the  strif).  ^actured 
at  place  of  minimum  sectional  area,  beginning  at  a  silky,  serrated 
section  '.14  by  '.16. 
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Strip  No.3,  full  thickness  of  hoop. 
Sectional  area,  at  middle  of  length,  4.29  sauare  inches. 
Two  gauged  lengths  of  10^  each  established  along  middle  of  length 
of  strip. 

Gauged  length  A,  ^V^  from  concave  edge. 
Gauged  length  B,  ^^  from  convex  edge. 


a            ■■       ■ 

Elongation  in  gauged 

Applied 

loads  per 

square 

lengths 

■Remarks. 

Inch. 

A. 

B. 

Pounds. 

Inch, 

Inch. 

1,000 

0. 

0. 

Initial  load. 

5,000 

.0020 

.0002 

• 

10,000 

.0046 

.0006 

20,000 

.0096 

.0019 

90,000 

.0144 

.0036 

40,000 

.0100 

.oa'>5 

1,000 

+.0004 

+.0004 

45,000 

.0216 

.0065 

50,000 

.0242 

.OOTJ 

1,000 

+.0016 

-.0005 

52,000 

.0252 

.ixyn 

54,000 

.0267 

AW/S 

56,000 

.0282 

.0076 

1,000 

+.oa'» 

-.0022 

58,000 

.0050 

.0078 

eo,ooo 

.0430 

.0089 

. 

1,000 

+  .0177 

-.0040 

63,000 

.0487 

.0105 

64,000 

.0506 

.0136 

1,000 

+.02S0 

-.0028 

66,000 

.0626 

.0170 

68,000 

.0558 

.0212 

Rapid  stretching. 

70,000 

.0840 

.0611 

1,000 

.0555 

.0289 

^ 

5,(N)0 

.0570 

.0291 

10,000 

.0588 

.0296 

»,000 

.0625 

.0325 

30,000 

.0663 

.0350 

40,000 

.0704 

.0391 

50,000 

.0747 

.0426 

1,000 

.0554 

•  .0284 
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GUN   HOOPS. 


Gauged  length  C  established  on  two  5*mch  sections  at  middle  of 
length  of  strip,  and  on  center  line.  Present  length  of  these  sections, 
10*.05. 


AppUed 
loads  per 

square 

inch. 

Elongation 

in  gauged 

lengtn. 

Remarks. 

C. 

P<mnd9. 

1,000 

5,000 

10,000 

30,000 

30,000 

40,000 

50,000 

1,000 

50,000 

1,000 

103,200 

101,400 

Inth. 

0. 

.0009 
.0033 
.0058 
.0094 
.0138 
.0104 
.0010 
.0165 
.0010 

Micrometer  set  at  zero. 

■ 

Maximum  stress;  slipped  in  Jaws. 
Load  at  time  of  fracture. 

Elongation  of  5-inch  sections,  '.43,  "AT,  ".bX,  "AQ,  \%2,  '.56,  '.52*, 
'.45,  '.44,  '.40,  '.41,  '.42,  '.46,  '.51. 

Elongation  in  70',  6'.69  =9.6  per  cent. 

Contraction  of  area,  11.7  per  cent. 

Fractured  35'  from  face  of  jaws. 

Appearance  of  fracture,  granular,  radiating  from  a  silky,  serrated 
section  about  '.90  by  '.10  on  the  outside  edge  of  the  strip. 


GUN  H00P8. 


159 


Straight  bar  from  strip  No.  1. 

Length,  94''.5. 

Sectional  area,  1''.702  by  1*.648  =2.63  square  inches. 

Gauged  length,  10*'. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarin. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
103,920 

Inch. 

0. 

.0007 
.0020 
.0063 
.00B5 
.0117 
.0147 
.0164 
.0178 
.0181 
.0184 
.0187 
.0190 
.0192 
.0194 
.0196 
.0199 
.0201 
.0204 
.0212 
.0217 
.0380 
.0724 
.0625 
.16 
.20 
.28 
.36 
.53 

Inch. 
0. 

Initial  load. 

Yielding  outside  the  gauged  length. 
Tensile  strength. 

.0010 

.0009 

.0010 

.0007 

.0564 

Elongation  of  5-inch  sections,  *.95*,  '.97*,  'M,  ''.SS,  '.54,  '.43, 
•^.42,  '.43,  '.40,  '.40,  '.42,  '.44. 

Elongation  in  60',  6'.51  =  10.8  per  cent. 

Contraction  of  area,  38.4  per  cent. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation. 
Radiates  from  center  of  bar. 

CHEMICAL  ANALYSIS. 


Carbon. 

Manganese. 

Silicon. 

Sulphur. 

Phoa- 
phorus. 

.580 

.700 

.244 

.028 

.038 
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MANDREL  TESTS. 

Rings  forced  over  cast-iron  mandrels  having  a  taper  of  '^.04  per 
inch.     Interior  diameter  of  rings  bored  to  the  taper  of  the  mandrels. 
Black  lead  and  tallow  used  as  a  lubricant. 


Dimensions. 

Marks. 

Maximum  cir- 
cumferential 
expansion  at 
bore. 

Remarlcs. 

• 

Interior 
diameter. 

Interior 
circum- 
ference. 

Inches. 

Exterior 
diameter. 

length. 

1 
Inches. 

Inches. 

Inches. 

1 
Inches.  Per  d. 

284a-2 

28.08 

88.22 

3(3.13 

1.53 

3.08          3.5 

Ring     fractured.    Appear- 
ance, granular,  radiating 

1 

1 

from  a  point  at  the  exte- 
rior circumference. 

2843-3 

28.02 

88.02 

35.14 

1.54 

4.63 

5.3 

Do. 

5o87-2 

28.08 

88.22 

33.60 

1.54 

7.98 

9.0 

Ring     fractured.    Appear- 
ance, granular,  radiating 

from  rear  comer,  inside 

5387-3 

28.08 

88.22 

33.61 

1.54 

6.08 

7.9 

edge  of  the  ring. 
Ring     fractured.     Appear- 
ance, granular,  radiating 

from  a  silky,  flaky  spot 

'.3  by  '.3  at  the  outside 

comer  of  the  ring. 
Ring  not  fractured. 
Do. 

■ 

5388-2 

28.08 

88.22 

36.06 

1.49 

9.39 

10,6 

5388-3 

28.08 

88.22 

35.00 

1.51 

9.39 

10.6 

No.  7805. 

TANGENTIAL  SPEC! ^f ENS   TAKEN  FROM  RING  FROM  OUTSIDE 
PORTION  OF  STREAKED  HOOP  NO.  £3218  B^, 

First  specimen. 

Diameter,  *.564. 

Sectional  area,  .25  square  inch. 

Gauged  tength,  y. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Sot. 

Inch. 
0. 
0. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

55,000 

60,000 

61,000 

62,000 

63,000 

64.000 

66,000 

68,000 

70,000 

72,000 

.       76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

102,080 

0 

Inch. 

0. 

.0004 
.0010 
.0020 

.oa% 

.0040 

.0051 

.0054 

.0061 

.0080 

.0270 

.0295 

.0328 

.0380 

.0430 

.(M71 

.a')30 

.08- 

.08+ 

.10 

.12 

.14 

.19 

.29 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
™22iwroent. 

0. 

0. 

.66 

Elongation  of  inch  sections,  ^.36*,  ''.I?,  ''.IS. 
Diameter  at  fracture,  ''.40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 
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No.  7806. 
Second  specimen. 
Diameter;  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
59,000 
60,000 
61,000 
62,000 
64,000 
66,000 
68,UX) 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,200 
0 

Inch. 

0. 
.0004 
.0010 

:oo2i 

.0031 

.0042 

.0052 

.0050 

.0063 

AtJOh 

.0256 

.0202 

.0340 

.0390 

.0438 

.0490 

.0550 

.07 

.08 

.10 

.12 

.15 

.20 

.29 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
—20.7  per  cent. 

• 

0. 

•  ■  ■  «  ■  ^k  >  ■  •  •  • 

.62 

Elongation  of  inch  sections,  ''.12,  ^^.38*,  ''.12. 
Diameter  at  fracture,  ''.39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky,  cup-shaped. 


GUN  WIRE. 
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GUN    WIRE. 
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QUN  WIRE  TESTED  FOR  SPRINGFIELD  ARMORY,  MASS. 

Wire  furnished  by  the  John  A.  Roebling's  Sons  Company,  Trenton, 
N.  J. 

The  elongations  of  the  samples  were  measured  on  a  gauged  length 
of  10  inches,  with  increments  of  loads  of  10,000  pounds  per  square 
inch. 

No  well-defined  elastic  limits  are  shown.  Permanent  sets  were 
developed  under  early  loads,  which  gradually  increased  as  the  loads 
of  tension  were  advanced. 

When  received  the  wires  were  coiled,  the  free  diameters  of  which 
are  given  in  the  details  of  the  tests.  They  were  straightened  with 
a  maUet,  thereby  introducing  additional  internal  strains  over  those 
present  in  the  coil. 

By  reason  of  the  internal  strains  the  different  parts  of  the  wire 
would  successively  reach  a  state  of  overstrain.  Near  the  close  of 
the  tests  the  wires  elongated  more  rapidly,  a  change  in  the  rate, 
although  not  a  pronounced  one,  taking  place  under  loads  of  130,000 
to  160,000  pounds  per  square  inch. 

No.  7962. 

Original  diameter  of  coil,  12 J^;  wire  straightened  before  testing,    j 
Marks,  No.  1-First. 
Dimensions,  ^.1007  by  ''.1013. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

mch. 

In  gauged  length. 

Remarka. 

Elonga- 
tion. 

Set. 

Pound*. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

00,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150.000 

160,000 

170,000 

180,000 

190,000 

200,000 

221,670 

0 

Inch. 

0. 
.0038 
.0078 
.0120 
.0159 
.0202 
.0249 
.0287 
.0329 
.0384 
.0429 
.0478 

.oaao 

.0585 
.0650 
.0709 
.0778 
.0862 
.0993 
.1200 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
=1.9  per  cent. 

.0035 

.oiai 

.0415 

.19 

Dimensions  at  fracture,  *'.076  by  *'.076;  area,  .0058  square  inch. 
Contraction  of  area,  43.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  silky. 
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GUN    WIRE. 


No.  7963. 


Original  diameter  of  coil,  IS'';  wire  straightened  before  testing. 
Marks,  No.  1-Middle. 
Dimensions,  ''.1004  by  *.1012. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Applied 

lofuls  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

234,310 

0 

Inch. 

0. 

.0040 
.0087 
.0121 
.0159 
.0200 
.0248 
.0291 

.maa 

.0379 
.0417 
.0475 
.0625 
.0584 
.0642 
.0688 
.0765 
.0620 
.0910 
.1051 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
—0.8  per  oent. 

.0012 

.0035 

.0094 

.0285 

.06 

Dimensions  at  fracture,  ''.082  by  ''.082;  area,  .0067  square  inch« 
Contraction  of  area,  34.3  per  cent. 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


GUN   WIRE. 


No,  7964. 
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Original  diameter  of  coil,  15^;  wire  straightened  before  testing. 
Marks,  No.  2-First. 
Dimensions,  '^.1011  by  '^.lOll. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10'. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

fiO,000 

00,000 

70,000 

80,000 

90,000 

100,000 

110,000 

-    120,000 

130,000 

140,000 

150,000 

100,000 

170,000 

180,000 

190,000 

200,000 

224,510 

0 

Inch. 

0. 

.0038 
.0070 
.0117 
.0100 
.0210 
.0844 
.0283 
.0327 
.0373 
.0420 
.0405 
.0518 
.0575 
.0038 
.0714 
.0772 
.0800 
.0957 
.1108 

Inch. 
0. 

Initial  load. 

• 

Tnnfllle  strength. 
ai.2  per  cent. 

• 

.0011 

.0030 

.0002 

.0333 

.13 

Dimensions  at  fracture,  ^^.075  by  ^^.075;  area,  .0066  square  inch. 
Contraction  of  area,  45.1  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  mie  silky. 
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GUN   WJ-RK. 


No.  7965. 

Oririnal  diameter  of  coil,  Hi";  wire  straightened  before  testing. 
Marks,  No.  2-Middle. 
Dimensions,  *.1014  by  ".1014. 
Sectional  area,  .0103  square  inch. 
Gauged  length,  10". 


Applied 
loads  per 

square 

inclL 


Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140  000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

232,040 

0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0038 
.0076 
.0110 
.0150 
.0196 
.0236 
.0277 
.0321 
.0361 
.0410 
.0151 
.0500 
.0550 
.0603 
.0655 
.0721 
.0782 
.0655 
.0970 


.12 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


.0020 


.0065 


.0210 


Tensile  strength. 
—  1.2  per  cent. 


Dimensions  at  fracture,  ".076  by  ".076;  area,  .0058  square  inch. 
Contraction  of  area,  43.7  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  ffiae  silky. 


GUN   WIRE. 


No.  7966. 
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Oridiial  diameter  of  coil,  I?'';  wire  straightened  before  testing. 
Marks,  No.  3-First. 
Dimensions,  ''.1003  by  ".1003. 
Sectional  area,  .0100  square  inch. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

inch. 

In  gauge 

Elonga- 
tion. 

d  length. 
Set. 

Remarks. 

Pounds. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200.000 

239,000 

0 

Indi, 

0. 

.0090 
.00'/4 
.0112 
.0150 
.0195 
.0230 
.0275 

.mao 

.0360 
.0400 
.0451 
.0500 
.0550 
.0603 
.0660 
.0738 
.0800 
.0687 
.1012 

Inch. 
0. 

Initial  load. 

0. 

.0023 

.0065 

.0239 

Tensile  strength. 

.15 

->  1.5  per  cent. 

Dimensions  at  fracture,  ".080  by  ".080;  area,  .0064  square  inch. 
Contraction  of  area,  36  per  cent. 
Fractured  within  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 
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GUN   WIBB. 


No.  7967. 


Original  diameter  of  coil,  l^i";  \ 
Marks,  No.  3-Middle. 
Dimensions,  ''.1000  by  ''.0996. 
Sectional  area,  .010  square  inch. 
Gauged  length,  10*. 


AppUcd 

lotuuper 

square 

inch 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounda. 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

150,000 

160,000 

170,000 

180,000 

190,000 

200,000 

227,000 

0 

Inch. 

0. 

.0040 
.0090 
.0130 
.0170 
.0220 
.0257 
.0305 
.0345 

.  .0392 
.0431 
.0485 
.0542 
.0590 
.0650 
.0721 
.0610 
.0013 
.1005 
.1102 

Inch. 
0. 

Initial  load. 

TensUe  strnngth. 
—0.9  per  cent. 

.0008 

.0031 

.0104 

.0394 

.00 

J 


Dimensions  at  fracture,  ^^.076  by  ^^.076;  area,  .0058  square  inch. 
Contraction  of  area,  42  per  cent. 
Fractured  outside  the  gauged  length. 
Appearance  of  fracture,  fine  silky. 


PROOF  STBESSE8. 

PISTON  RODS. 


For- 


<^indi  Barbette  carriages,  model  1900. 
Do 

12-inch  disappearing  carriages 

7S-milUmeter  mountain  gun  carriages 

10-inch  disappearing  carriages 


Proof 

stress 

applied. 


Poundt. 
340,000 
320,000 

150,000 

12,500 

240,000 


RETRACTION  ROPES, 
(f  diameter,  with  sockets.) 


STEEL  FOR  COMPARISON  OF  TESTING  MACHINES. 
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STEEL    SPECIMENS  FOR    COMPARISON    OF    TESTING    MACHINE  AT 
WORKS  OF  THE  RARIQ  ENGINEERING  COMPANY,  COLUMBUS,  OHIO, 

No.  7846. 
Marks,  R. 
Diameter,  ''.SOS. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loMiper 

■quale 

In  ganged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pvwudt. 

1,000 

5,000 

10,000 

20,000 

30,000 

30,0(N) 

36,000 

37,000 

38,000 

30,000 

40,000 

58,100 

0 

Inth, 

0. 
.0002 
.0008 

.0013 
.0020 
.0029 
.0002 
.0240 
.0439 
.0180 
.0515 

Inch, 
0. 
0. 

Initial  load. 

Elaetlc  limit.    Load  f eU. 

Tensile  strength. 
=s35.5  per  cent. 

6. 

.71 

Elongation  of  inch  sections,  *.43*,  *'.28. 

Diameter  at  fracture,  '.29;  area,  .0661  square  inch. 

Contraction  of  area,  66.9  per  cent. 

Fractured  1*'.2S  from  the  neck. 

Appearance  of  fracture,  fine  silky. 

H-  Doc  291,  68-^ 13 
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STEEL   FOR   COMPARISON    OF   TESTING   MACHINES. 


No.  7847. 
Marks,  R. 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2" . 


AppUed 
loaosper 
square 
inch 

In  gauged  length. 

j 
Remarka. 

Elonga- 
tion. 

Set. 

Ponmds. 

1,000 

5,000 

10,000 

20,000 

30,000 

38,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,200 

0 

Indi. 

0. 

.0003 
.0008 
.0014 
.0021 
.0029 
.0058 
.0076 
.0109 
.0410 
.0480 
.0518 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=35.5  per  cent. 

0. 

.71 

Elongation  of  inch  sections,  ".36*,  ".35*. 
Diameter  at  fracture,  ".30;  area,  .0707  square  inch. 
Contraction  of  area,  64.6  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7848. 
Marks,  R. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1000 

5,000 

10,000 

20,000 

30,000 

38,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

58,200 

0 

Inch. 

0. 
.0002 
.0006 
.0012 
.0020 
.0026 
.0055 
.0080 
.0400 
.0425 
.0450 
.0524 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=36  per  cent. 

0. 

.72 

Elongation  of  inch  sections,  ".50*,  ".22. 

Diameter  at  fracture,  ".30;  area,  .0707  square  inch. 

Contraction  of  area,  64.6  per  cent. 

Fractured  ".9  from  the  neck. 

Appearance  of  fracture,  fine  silky. 


STEEL   FOB   COMPARISON   OF   TESTING   MACHINES. 
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STEEL  SPECIMENS  FOR  COMPARISON  OF  TESTING  MACHINE  AT 

BALTIMORE,  MD. 

No.  7922. 

Marks,  2-STL. 

Diameter^  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 
loads  per 

■quara 

inch. 


Pounds. 
1  000 

51000 
10,000 
20,000 
80,000 
40,000 
44,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
80,100 
0 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Remarks. 


Initial  load. 


Inch.  Inch. 

0.  0. 

.0002  0. 

.0007 

.0013 

.0020  0. 

.0028 

'.(mi  ElasticUmit.    LoadfeO. 

.0060  


.0073 
.OIUO 
.0130 
.0139 
.0150 
.0169 
.0178 
.0205 
.015w 
.0270 
.0X12 

.0370 

.0417 

.0500 

.0608 

.0730 

.ORSl 

.112.; 

.  H.'O 

.'Jl 

.35 

.45 


Tensile  strength. 
*^22.5  per  cent. 


Load  on  bar  at  time  of  rupture,  17,000  pounds  =  122,740  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ''.20*,  *.25*. 

Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 

Contraction  of  area,  30.7  per  cent. 

Fractured  at  the  middle  of  the  stem. 

Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 
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No.  7923. 

Marks,  3-STL. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed 
loAdsper 

square 

Innh. 

In  gftugedlcDgth. 

Remarks. 

Elonga- 
tion 

Set. 

Powndf. 

1,000 

5,000 

10,000 

20,000 

ao,ouo 

82,000 
34,000 
86,000 
86,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,0U0 
64,(MI0 
68,000 
72,000 
76,000 
80,000 
84,000 
85,800 
0 

/neft. 

0. 
.0003 
.0008 
.0014 
.0024 
.002V 
.0040 
.0060 
.0060 
.0091 
.0119 
.0142 
.0172 
.0203 
.0233 
.0265 
.0900 
.0340 
.0382 
.0420 
.0475 
.0570 
.0608 
.Il8fi0 
.lOtO 
.1400 
.21 
.32 
.43 

Inch. 

0. 

0. 

Initial  load. 

• 

Elastic  limit. 

Tensile  strength. 
-21.5  per  cent. 

.0003 

.0031 

•«         ••■■•••■ 

* 

Load  on  bar  at  time  of  rupture,  17,200  pounds  =  118,460  pounds 
per  square  inch  on  area  at  fracture. 
Elongation  of  inch  sections,  ".19,  ''.24*. 
Diameter  at  fracture,  ".43;  area,  .1452  square  inch. 
Contraction  of  area,  27.4  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 
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STEEL  SPECIMENS  FOR  COMPARISON  OF  TESTING  MACHINE  AT 
WORKS  OF  VICKERS  SONS  &  MAXIM  (LIMITED),  LONDON,  ENG- 
LAND. 

No.  7934. 
Marks,  WA. 
Diameter,  "^.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  8*. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
Uon. 

Inchet. 
0. 
.0010 
.0024 
.0051 
.0077 
.0092 
.0104 

Bet. 

Ponndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
40,600 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,240 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
— 34.9  i)er  cent. 

0. 

6. 

.0196 
.0270 
.0855 
.0965 
.1070 
.36 
.41 
.51 
.60 
.72 
.08 
1.58 

• 

0 

*i"T9 

Elongation  of  inch  sections,  ^22,  ^.27,  '.30,  '.53,  '.66*,  '.31,  '.26, 
'.24. 
Diameter  at  fracture,  '.41;  area,  .1320  square  inch. 
Contraction  of  area,  73.6  per  cent. 
Fractured  at  middle  of  stem. 
Appearance  of  fracture,  fine  silky. 
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STEEL   FOB   COMPARISON   OF   TESTING   MACHINES. 


No.  7936- 
Marks,  .170. 
Diameter,  ^.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  8'. 


Applied 
loads  per 

square 

tach. 

In  «ai]0Bd  length. 

Rem&rki. 

• 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
29,000 
30,(XK) 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
46,000 
47,000 
48,000 
60,000 
62,000 
66,000 
60,000 
64,000 
68,000 
69,060 
0 

Inches. 
0. 
.0010 
.0024 

.oa'>i 

.0079 
.0094 
.0106 
.0109 
.0112 
.0114 
.0117 
.0120 
.0123 
.0126 
.0129 
.0131 
.0133 
.0136 
.0184 
.1885 
.20 
.23 
.26 
.35 
.46 
.62 
1.03 
1.58 
2.07 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  feO. 

Tensile  strength. 
»25.9  per  cent. 

0. 

..■••....... 

0. 

Elongation  of  inch  sections,  M8,  ''.21,  \24,  ''.SO*,  ^.36,  '^.22,  M9, 
M7. 

Diameter  at  fracture,  ^^.55;  area,  .2376  square  inch. 

Contraction  of  area,  52.5  per  cent. 

Fractured  at  middle  of  stem. 

Appearance  of  fracture,  fine  silky,  cup-shaped« 
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No.  7936. 
Marks,  .550. 
Diameter,  .798. 

Sectional  area,  .50  square  inch. 
Gauged  length,  8^. 


Applied 
loads  per 

square 

Inch. 

111  faoged  lengtb. 

Remarks. 

Elonga- 
tlon. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

20,(NN) 

30,000 

35,000 

40,000 

45.000 

.50,000 

65,000 

58,600 

65,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

107,200 

0 

0. 
.0009 
.0022 
.0050 
.0078 
.0002 
.0105 
.0119 
.0131 
.0145 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    Load  felL 

• 

Tensile  strength. 
» 13. 8  per  cent. 

0. 

0. 

.0189 

.0242 

.0665 

.0728 

.10 

.18 

.15 

.18 

.20 

.23 

.28 

.82 

.38 

.46 

.60 
1.02 
1.10 

Elongation  of  inch  sections,  ''.ll,  Ml,  ^.13,  *'.16,  ^22*,  M5,  M2, 
MO. 

Diameter  at  fracture,  '.71;  area,  .3959  square  inch. 

Contraction  of  area,  20.8  per  cent. 

Fractured  V  from  the  neck. 

Appearance  of  fracture,  fine  granular;  silky  spot  at  center. 


\ 
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9TEEL   FOR   COMPABTSON    OF   TESTING   MACHINES. 


STEEL    SPECIMENS    FOR    COMPARISON    OF    TESTING   MACHINE  AT 
WORKS  OF  ISAAC  Q.  JOHNSON  d-  CO.,  SPUYTEN  DUYVIL,  N.  Y. 

No.  7946. 
Marks,  2. 
Diameter,  *.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2^. 


Appltod 
loads  per 

square 

inch. 

1 
In  gauged  length. 

Rcmarki. 

Elonga- 
tion. 

Bet. 

Inch. 

0. 

0. 

Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

38,000 

39,000 

40,000 

45,000 

50,000 

59,330 

0 

Inch. 

0. 
.0002 
.0006 
.0012 
.0019 
.0025 
.0029 
.0009 
.0080 
.0210 
.0760 
.1250 

Initial  load. 

. 

Elastic  limit.    LoadfelL 

1 

1 

Tensile  strength. 

.74 

=37  per  cent. 

Elongation  of  inch  sections,  '.40*,  *'.34. 
Diameter  at  fracture,  ^^.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7947. 
Marks,  4. 
Diameter,  *.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 


Pound*. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

38,000 

39,000 

40,000 

45,000 

50,000 

58,870 

0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0002 
.0007 
.0013 
.0019 
.00?7 

.oao 

.0075 
.0088 

.0155 
.0770 
.1310 


Set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit.    LoadfeU. 


.76 


Tensile  strength. 
^38  per  cent. 


Elongation  of  inch  sections,  *.41*,  ^.35. 
Diameter  at  fracture,  *.28;  area,  .0616  square  inch. 
Contraction  of  area,  68.2  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 
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No.  7948. 
Marks,  6. 
Diameter,  '.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2'. 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set 

Pcmmdt. 

1,000 

6,000 

10,000 

.     20,000 

30,000 

40,000 

48,000 

38,000 

30,000 

40,000 

46,000 

80,000 

68,870 

0 

0. 
.0002 
.0007 
.0013 
.0019 
.0026 
.0000.. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
=38  per  cent. 

.0055 

.OORO 
.01611 
.0785 
.1250 



76 



Elongation  of  inch  sections,  *.32,  '.44*. 
Diameter  at  fracture,  '.29;  area,  .0661  square  inch. 
Contraction  of  area,  65.9  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

No.  7949. 
Marks,  8. 
Diameter,  *.497. 
Sectional  area,  .194  square  inch. 
Gauged  length,  2". 


ATOMed 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Poim^. 

1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
43.000 
38,000 
30,000 
40,000 
46,000 
50,000 
68,600 
0 

Imek. 

0. 
.0008 
.0007 
.0013 
.0019 
.0027 
.0029 
.0062 
.0008 
.0260 
.0830 
.1310 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    Load  fell. 

Tensile  strength. 
^37.5  per  cent. 

.76 

Elongation  of  inch  sections,  *.25,  *.50*. 

Diameter  at  fracture,  ^.28;  area,  .0616  square  inch. 

Contraction  of  area,  68.2  per  cent. 

Fractured  1*.15  from  the  neck. 

Appearance  of  fracture,  fine  silky. 


STEBL   FOB   COMPARISON   OF   TESTING    MACHINES. 

&^i     1    !:„---s.~  ! 


i 

*li 

i 

iliii 

1 

1 

4i 

1 

¥ 

i 

ii 

|SSSS 

1 

4i 

""" 

III 


llii 


i^i^r^  szs 


\^^t  sss 


■    I" 


HELICAL  SPRINGS. 


203 


HELICAL  SPEIH08  FOB  OUH  CABEIAOSS. 

■ 

COMPRESSION   TESTS   OF  HELICAL  SPRINGS  FURNISHED  BY   THE 

WM,  D.  OIBSON  COMPANY. 

Counterbalance  Springs  for  10-Ingh  Disapfearino  Carriages, 

L.  F.  Model  1894. 

SPECIFICATIONS. 

Outside  diameter inchei. .    4.5 

Dluneter  of  wire incb..      .A25 

Number  of  effective  coils *. 13 

Free  belKht,  approximate ' incbes. .  16. 7 

Solid beifl^t, approximate do...    8.75 

To  sustain  a  load  of  1,475  pounds  at  a  height  of  11  inches.  Spring 
to  be  compressed  solid  100  times  as  rapidly  as  possible  without 
taking  a  permanent  set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours. 

description  of  springs  received. 


Exterior  diameter inchei. 

Diameter  of  wire inch. 

Free  height inches. 

Distance  between  coUs : inch. 

Weight poimds. 

Springs  closed  down  about  60  hours. 
Free  height inches. 

Springs  closed  down  100  times. 
Free  height inches. 

■ 

TESTS  OF  THE  SPRINGS. 

Height  at  1.475  pounds  load Inches. 

Load  at  11  inches  height pounds. 

Height,  solid inches. 

Load,  solid ])ounds. 

Load  at  11  inches  height do . . 

Height  at  1,476  pounds  load Inohes. 


Spring  number. 


L 


4.51 

.51 
16.04 

.60 
14.28    I 

16.01    I 

16.05 


2. 


4.52 
.62 

16.10 
.57 

14.53 

16.05 
16.00 


11.16 

11.15 

1,550 

1,520 

8.82 

8.81 

2,390 

2,290 

1,500 

1,475 

11.05 

11.00 

205 


206  HELICAL    SPRINGS. 

COUNTEBBALANCE   SPRING    FOR    10-InCH    DISAPPEARING    CARRIAGE, 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Outside  diametar incheB. .    5.5 

Diameter  of  wire Inch. .      . 876 

Num  er  of  effective  coils 10 

Free  height,  approximate inches. .  15 

SoUd  height,  approximate do . . .    9. 625 

To  sustain  a  load  of  2,300  poiinds  at  a  height  of  12.125  inches. 
Spring  to  be  compressed  solid  100  times  without  taking  a  permanent 
set. 

Prior  to  the  above  tests  spring  is  to  be  compressed  solid  for  60 
hours. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Exterior  diameter : inches..  5.50 

Diameter  of  wire inch..  .88 

Distance  between  coils do . . .  .57 

Free  height Inches..  15.01 

Weight pomids..  28.28 

Spring  closed  down  about  60  hours. 

Free  hdght inches. .  14.91 

Spring  closed  down  100  times. 

Freeheigfat inches..  14.80 

TEST  OF  THE  SPRING. 

Height  at  2,900  pounds  load inches. .       12. 28 

Load  at  12.125  inches  height pounds. .  2,430 

Height,  solid inches . .         9. 77 

Load,  solid pounds. .  4,680 

Load  at  12.125  Inches  height do .. .  2,340 

Height  at  2,300  poimds  load inches..       12.17 

Counterbalance  Spring  for  12-Inch  Disappearing  Carriage^ 

L.  F.  Model  1901. 

SPECIFICATIONS. 

Number  of  coils 12 

Diameter  of  wire inch. .      .875 

Outside  diameter inches. .  5.5 

Free  height,  about do...  17.8 

Solid  height,  approximate. do .. .  10. 5 

At  a  height  of  14  inches  (+0.5  inch),  to  sustain  a  load  of  2,900 
pounds.  Spring  to  be  compressed  100  times  to  sohd  height  as  rapidly 
as  possible,  loaa  being  released  after  each  compression,  after  which 
it  snail  support  at  least  2,900  pounds  at  a  height  of  14  inches,  +0.5 
inch.  EflEective  movement  from  assembled  to  sohd  height,  not  less 
than  3.5  inches. 

Prior  to  the  above  tests  the  spring  is  to  be  compressed  sohd  for  60 
hours. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height inches..  18.35 

FIxterior  diameter do .. .    5. 50 

Diameter  of  wire inch . .      .87 

Distance  between  coils do  .*. .      .  75 

Weight pounds. .  28. 84 

Closed  solid  itbout  60  hours. 
Freehdght inches..  18.21 

Loaded  100  times. 
Free  height inches..  17.95 

TEST  OF  THE  SPRING. 

Height  at  2,900  pounds  load inches . .       14. 28 

Load  at  14.5  inches  height poimds. .  2,740 

Hei^t,  solid laches. .       10. 72 

Load,  solid potmds. .  5,600 

Load  at  14.5  inches  height do .. .  2,520 

Height  at  2,900  pounds  load inches . .       13. 98 
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COMPRESSION    TESTS   OF  HELICAL   SPRLVGS   FURNISHED   BY  THE 

RAILWAY  STEEL  SPRING  COMPANY, 

(These  springs  are  duplicates  of  the  ones  furnished  by  The  Wm.  D. 
Gibson  Company,  and  specifications  are  the  same.) 

Counterbalance  Springs  for  10-Inch  Disappearing  Carriages, 

L.  F.  Model  1894. 

DESCRIPTION  OF  SPKINOS  RECEIVED. 


Freehdght inches. 

Exterior  diameter do . . 

Interior  diameter do.. 

Diameter  oi  wire inch. 

Dlstanoe  between  colls do.. 

Weight pounds.. 

Closed  down  about  60  hours. 
Free  heisdit / inches. 

Ix>adea  100  times. 
Free  height inches. 

TESTS  OF  THE  SPRINGS. 

Height  at  1.475  pounds  load inches. 

Load  at  11  inches  height pounds. 

Height,  solid inches. 

Load,  solid pounds. 

Load  at  1 1  inches  height do .. 

Height  at  1,475  pounds  load inches. 


Spring  number. 


1. 


17.15 

4.45 

3.25 

.60 

.70 

13.72 

16.80 

16.55 


2. 


16.80 
4.47 

3.24 

.62 

.68 

14.16 

16.42 

16.46 


11.58 
1,650 

8.85 
2,370 
1,586 

11.37 


Counterbalance  Spring  for  10-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Frpe  height : inches. .  15. 28 

E  xterior  diameter do . . .    5. 46 

Interior  diameter do.. .    3. 75 

Diameter  of  wire inch. .      .  86 

Distance  between  coils do.. .      .60 

Weight pounds..  26.62 

Closed  down  about  60  hours. 
Free  height inches . .  16. 14 

Loaded  100  times. 
Free  height inches..  16.10 

TEST  OF  THE  SPRING. 

Height  at  2,300  pounds  load inches. .       f2. 45 

Load  at  12.125 inches  height poimda. .  2,685 

Height,  solid inches. .         9. 72 

Load,  solid pounds. .  4,800 

Load  at  12.125  inches  height do.. .  2,496 

Height  at  2,300  pounds  load inches..       12.36 

Counterbalance  Spring  for  12-Inch  Disappearing  Carriage, 

L.  F.  Model  1901. 

DESCRIPTION  OF  SPRING  RECEIVED. 

Free  height inches . .  18. 60 

Exterior  diameter do.. .  6.46 

Interior  diameter do.. .  3. 73 

Diameter  of  wire inch. .  .86 

Distance  between  coUs do...  .81 

Weight pounds..  28.90 

Closed  down  about  60  hours. 

Free  heigh  t inches . .  1 7. 80 

Loaded  100  times. 

Free  height inches..  17.60 
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TEST  OF  THE  SPRING. 

Height  at  2,900 pounds  load tachss..       13.78 

.Load  at  14.5  inctiea  height pounda. .  3,825 

Height,  solid inches . .       10. 48 

Load,  solid pounds . .  6, 680 

Load  at  14.5  inches  height do ...  2,060 

Height  at  2,900  pounds  load inches..       13.48 

COMPRESSION  TESTS  OF  HELICAL  SPRINGS  FURNISHED  BY  THE  WM. 

D.  GIBSON  COMPANY, 

BuFFEB  Spbinqs  FOB  12-Inch  Disappeabino  Cabbiaoes,  Model 

1901. 

Specifications  require — 

•Height  under  3,400  pounds  load Indies..       10.376 

Height,  solid do. . .         8. 375 

Load  at  soUd  height  not  less  than pounds. .  6, 750 

Mft'^w""'  outside  diameter inches. .        4 

DIMENSIONS  OF  SPRINGS  RECEIVED. 


Spring  number. 

1. 

8. 

3. 

4. 

6. 

6. 

7. 

8. 

Free  height inches. . 

Exterior  diameter do 

Interior  diameter do 

Diameter  of  wire inch. . 

Distance  between  coils do — 

Weight pounds. . 

12.54 

4.03 

2.43 

.80 

.47 

15 

12.32 

12.15 

13.44 

12.68 

12.50 

12.58 

12.30 

TESTS  OF  THE  SPRINGS. 


Spring  numbei 

• 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Height  at  3,400  pounds  load, 
inches 

10.60 

3,806 

8.41 

6,860 

2,810 

10.05 
12.14 

10.375 

8,400 

10.58 

3,765 

8.48 

6,850 

2,695 

10.02 
12.18 

10.30 

3,300 

10.40 

3,430 

8.48 

6,910 

2,704 

10.01 
11.86 

10.21 

3,110 

10.60 

3,785 

8.54 

6,760 

2,808 

10.06 
12.14 

10.375 

3,400 

10.84 

4,190 

8.64 

6,970 

3,296 

10.30 
12.44 

10.60 

3,806 

ia7o 

3,974 

8.42 

7,280 

3,140 

10.24 
12.40 

10.54 

3,630 

10.76 

4,110 

8.56 

7,070 

3,265 

10.30 
12.41 

10.59 

3,785 

10.56 

3,690 

8.48 

7,070 

2,605 

9.95 
12.06 

10.25 

3,190 

Load  at  10.375  inches  height, 
pounds 

Height,  solid inches . . 

Load,  solid pounds. . 

Load  at  10.375  inches  height, 
pounds 

Height  at  3,400  pounds  load, 
inches 

Free  height inches. . 

Height  at  3,400  pounds  load, 
-  inches 

Load  at  10.375  inches  height, 
pounds 

Helical,  Pawl  Spring,  8-Inch  Disappeabing  Cabbiage,  Model 

1894. 

Spring  made  of  brass  wire. 

Free  height inches..  5.03 

Exterior  diameter do. . .  1. 20 

Diameter  ol  wire inch. .  .  25 

Pitch do...  .50 

Load  at  3.18  Inches  height pounds. .  324 

Free  hdght indies. .  4. 60 

Height,  closed  down do. . .  2. 55 

Load,  closed  down pounds. .  420 

Final  free  height inches. .  4. 06 

Total  set  from  original  free  height .,,,«,,.^«.,.|nQh,,  ,97 
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COMPRESSION   TESTS   OF  HELICAL  SPRINGS   FURNISHED   BY   THE 

WM,  D.  GIBSON  COMPANY, 

BuFFEB  Springs  fob  75-Millimeteb  Mountain  Gun  Cabbl^oes. 


aosed. 

No.  of 
spring. 

Load 
at  7'. 

Load 
at  21'.1. 

Remarks. 

Height. 

Load. 

Inches, 

Pounds. 

Pounds. 

Pounds, 

1 
2 
3 

4 

6.42 
6.25 
6.24 
6.60 

390 
336 
325 
404 

118 
112 
100 
106 

3i4'* 

5 

6.60 

372 

306 

118 

6 

6.60 

337. 

314 

106 

7 

6.60 

394 

314 

112 

8 

6.51 

380 

306 

100 

9 

6.51 

367 

290 

100 

10 
11 

6.42 
6.60 

960 
356 

110 
119 

321" 

12 

6.60 

358 

318 

115 

13 

6.60 

366 

325 

120 

14 

6.60 

383 

310 

111 

15 
16 

6.27 
6.56 

360 
368 

04 
114 

290 

17 

6.50 

327 

282 

105 

18 
19 

6.35 
6.60 

350 
342 

96 
103 

302 

20 

6.60 

350 

282 

99 

21 

6.28 

340 

270 

97 

22 

6.60 

378 

330 

115 

23 

6.50 

332 

290 

102 

24 

6.60 

362 

308 

106 

• 

25 

6.37 

339 

271 

105 

26 

6.60 

375 

322 

113 

27 

6.60 

368 

315 

111 

28 

6.40 

358 

292 

112 

29 

6.00 

356 

323 

114 

30 

6.60 

368 

313 

lis 

31 

6.58 

363 

317 

118 

32 

6.56 

360 

296 

106 

33 

6.57 

343 

313 

109 

• 

34 

6.50 

347 

317 

122 

35 

6.57 

335 

294 

110 

36 

6.50 

340 

321 

112 

37 

6.60 

421 

322 

118 

38 

6.60 

374 

312 

114 

39 

6.67 

358 

310 

111 

40 

6.57 

328 

296 

107 

41 

6.57 

346 

312 

114 

42 

6.58 

360 

330 

116 

43 

6.55 

340 

303 

112 

44 

6.48 

332 

296 

109 

45 

6.54 

364 

312 

109 

46 

6.40 

336 

284 

102 

47 

6.55 

328 

292 

103 

48 

6.45 

350 

301 

112 

49 

6.57 

345 

304 

109 

50 

6.57 

339 

300 

107 

51 

6.60 

354 

306 

110 

52 

6.56 

372 

314 

111 

53 

6.48 

335 

303 

110 

54 

6.50 

350 

310 

110 

66 

6.49 

353 

312 

118 

56 

6.50 

844 

312 

110 

67 

6.60 

349 

325 

122 

58 

6.40 

365 

304 

114 

50 

6.56 

368 

308 

110 

60 

6.38 

355 

285 

108 

61 

6.57 

316 

308 

114 

62 

6.60 

400 

288 

100 

63 

6.60 

435 

321 

109 

64 

6.60 

341 

298 

113 

65 

6.50 

349 

306 

110 

66 

6.51 

342 

316 

112 

67 

6.60 

370 

325 

119 

68 

6.56 

350 

313 

111 

09 

6.50 

370 

325 

114 

70 

6.50 

354 

310 

102 

71 

6.00 

341 

309 

106 

7> 

6.61 

340 

292 

110 

73 

6.60 

359 

311 

116 

HELIOAL   SPRINGS. 


211 


Buffer  Springs  for  TS-Miluiieter  Mountain  Gun  Carriages — 

Continued. 


aosed. 

1 

No.  of 
spring. 

Load 
Ilt7». 

Load 
at  21'.1. 

Itomarki. 

Height. 

Loftd. 

1 

^Inches. 

Foundt. 

Pounds. 

Poufida, 

74 

6.50 

365 

314 

118 

75 

6.41 

352 

291 

106 

76 

6.54 

358 

803 

108 

77 

6.43 

360 

203 

104 

78 

6.44 

843 

307 

114 

79 

6.60 

803 

316 

107 

80 

6.50 

356 

807 

112 

•81 

6.51 

800 

814 

112 

83 

6.80 

800 

an 

104 

83 

6.59 

8BB 

SOB 

no 

84 

6.60 

374 

812 

114 

85 

6.60 

848 

813 

114 

86 

6.60 

873 

820 

118 

87 

6.60 

404 

816 

118 

88 

6.60 

838 

201 

106 

■ 

80 

6.81 

340 

282 

09 

go 

6.50 

350 

200 

09 

91 

6.60 

367 

311 

106 

92 

6.58 

360 

818 

110 

93 

6.60 

380 

310 

111 

94 

6.52 

332 

300 

110 

96 

6.60 

366 

320 

112 

96 

6.39 

342 

270v 

06 

97 

6.50 

860 

307 

105 

96 

6.60 

302 

310 

110 

99 

6.54 

373 

303 

110 

100 

6.49 

342 

280 

105 

101 

6.60 

386 

302 

102 

102 

6.60 

362 

330 

120 

' 

103 

6.37 

338 

262 

102 

104 

6.35 

365 

286 

108 

105 

6.60 

410 

320 

118 

106 

6.60 

386 

320 

114 

107 

6.47 

323 

286 

101 

108 

6.21 

304 

364 

06 

109 

6.45 

331 

384 

100 

110 

6.60 

380 

308 

112 

HI 

6.43 

348 

•300 

110 

112 

6.60 

390 

334 

118 

113 

6.60 

400 

312 

110 

114 

6.20 

338 

378 

106 

115 

6.37 

343 

270 

100 

116 

6.45 

331 

373 

100 

117 

6.60 

410 

313 

115 

118 

6.60 

440 

304 

110 

119 

6.58 

370 

310 

109 

120 

6.49 

336 

283 

105 

121 

6.47 

300 

288 

106 

122 

6.60 

380 

300 

108 

123 

6.60 

384 

306 

110 

124 

6.55 

360 

280 

102 

125 

6.50 

368 

300 

110 

126 

6.60 

378 

290 

106 

127 

6.45 

358 

296 

110 

128 

6.60 

380 

300 

105 

129 

6.60 

376 

292 

105 

130 

6.32 

388 

290 

109 

131 

6.43 

350 

294 

109 

133 

6.51 

384 

818 

111 

133 

6.48 

360 

280 

106 

134 

6.60 

350 

298 

112 

135 

6.97 

368 

310 

107 

■ 

136 

6.55 

360 

300 

110 

137 

6.60 

370 

820 

108 

138 

6.58 

370 

302 

107 

139 

6.60 

884 

314 

112 

140 

6.60 

368 

290 

mo 

141 

6.50 

340 

289 

102 

142 

6.38 

370 

283 

100 

143 

6.30 

350 

278 

100 

144 

6.60 

364 

399 

109 

145 

6.60 

434 

800 

108 

146 

6.44 

365 

316 

117 

147 

6.60 

332 

300 

105 

148 

6.21 

370 

300 

106 
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HELICAL   SPRINGS. 


BuFFEB  Springs  for  75-Millimetbr  Mountain  Gun  Carriages- 

Continued. 


Closed. 

No.  of 
spring. 

Load 
at  7'. 

Load 
at  21'.1. 

Remarks. 

Height. 

Load. 

Inchet. 

Pound9. 

Pounds. 

Pottndt. 

• 

H9 

6.66 

364 

288 

100 

IfiO 

6.60 

380 

296 

104 

151 

6.60 

345 

318 

110 

^ 

162 

6.60 

385 

288 

102 

153 

6.60 

334 

283 

.   100 

154 

6.62 

360 

271 

106 

166 

6.60 

290 

268 

80 

166 

6.63 

340 

296 

106 

• 

167 

6.60 

384 

290 

102 

168 

6.60 

339 

303 

105 

160 

6.00 

328 

296 

101 

leo 

6.60 

370 

319 

110 

161 

6.50 

340 

300 

110 

162 

6.60 

344 

310 

108 

163 

6.60 

360 

302 

102 

164 

6.60 

312 

286 

98 

165 

6.60 

380 

303 

110 

■ 

166 

6.43 

»;« 

290 

105 

167 

6.27 

322 

280 

108 

168 

6.60 

355 

305 

106 

160 

6.49 

332 

300 

110 

170 

6.60 

<339 

299 

105 

171 

6.12 

320 

270 

100 

172 

6.60 

352 

307 

104 

173 

6.58 

340 

292 

102 

174 

6.58 

304 

287 

104 

176 

6.59 

360 

301 

106 

176 

6.52 

361 

300 

106 

177 

6.60 

390 

288 

107 

178 

6.41 

322 

280 

100 

179 

6.60 

335 

300 

112 

180 

6.68 

374 

302 

101 

181 

6.53 

360 

290 

100 

182 

6.46 

360 

291 

100 

183 

6.55 

340 

291 

106 

184 

6.20 

332 

280 

103 

185 

6.56 

364 

303 

109 

185 

6.50 

366 

291 

103 

187 

6.60 

370 

814 

110 

188 

6.60 

346 

800 

102 

180 

6.67 

833 

292 

110 

190 

6.56 

330 

800 

112 

191 

6.58 

354 

314 

114 

192 

6.62 

861 

309 

116 

193 

6.58 

944 

820 

118 

194 

6.60 

852 

298 

102 

196 

6.60 

360 

310 

106 

196 

6.60 

362 

306 

110 

197 

6.40 

350 

292 

105 

196 

6.60 

831 

302 

106 

^ 

199 

6.60 

354 

304 

117 

200 

6.60 

855 

306 

110 

201 

6.44 

360 

286 

99 

202 

6.45 

882 

282 

106 

203 

6.55 

828 

303 

UO 

204 

6.57 

342 

306 

110 

205 

6.60 

863 

288 

90 

206 

6.60 

430 

814 

IIZ 

207 

6.40 

345 

300 

106 

206 

6.60 

860 

812 

U4 

209 

6.60 

360 

306 

106 

210 

6.60 

843 

810 

106 

211 

6.60 

360 

294 

106 

212 

6.60 

321 

298 

101 

213 

6.60 

340 

300 

114 

214 

6.60 

300 

304 

105 

215 

6.61 

360 

294 

106 

216 

6.30 

340 

286 

101 

217 

6.60 

802 

285 

100 

218 

6.60 

338 

310 

105 

219 

6.60 

388 

284 

113 

220 

6.65 

375 

310 

110 

221 

6.60 

460 

320 

110 

222 

6.66 

360 

314 

118 

223 

6.30 

356 

270 

101 

HELEOAL   BPBINrOS. 
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Buffer  Springs  for  75-Millimeter  Mountain  Gun  Carrl^oes — 

Continued. 


Cloaed. 

No.  of 
spring 

Load 
at  7'. 

Load 
at  21M. 

Remarks. 

Height. 

Load. 

Indus. 

Poundi. 

Pound*. 

Pound*. 

224 

6.60 

352 

302 

106 

226 

6.60 

423 

818 

116 

226 

6.59 

316 

203 

106 

227 

6.60 

374 

818 

116 

228 

6.54 

368 

294 

106 

229 

6.59 

858 

310 

110 

230 

6w60 

365 

3D6 

111 

231 

6.55 

379 

310 

123 

232 

6.36 

355 

288 

106 

233 

6.60 

353 

313 

112 

234 

6.60 

370 

312 

107 

236 

6.25 

350 

278 

100 

236 

6.42 

340 

280 

106 

287 

6.60 

412 

306 

lOS 

238 

6.60 

368 

319 

110 

230 

6.60 

3S5 

293 

102 

240 

6.60 

430 

328 

120 

241 
242 

6.52 
6.69 

330 
336 

290 
290 

106 
103 

243 

6.60 

380 

300 

103 

Length 

Length 

244 

6.48 

360 

309 

112 

before  100 

after  100 

246 

6.60 

386 

318 

107 

loadings. 

loadings. 

246 
247 

6,56 
6.58 

360 
362 

296 
290 

107 
107 

248 

6.51 

360 

300 

110 

Inches. 

Inches. 

249 

6.50 

332 

272 

100 

31.00 

30.00 

250 
261 
252 
253 

6.10 
6.52 
6.60 
6.60 

854 
366 

325 
341 

287 
306 
200 
315 

106 
106 
108 
104 

31.00 

30.00 

264 
255 
256 
267 

6.07 
6.47 
6.60 
6.35 

340 
314 
343 

292 
300 
293 
278 

108 

101 

94 

100 

30.60 

29.126 

258 
260 
260 
261 

6.51 
6.34 
6.60 
6.54 

996 
822 
404 
323 

281 
292 
321 
292 

106 

107 

110 

99 

30.625 

29.625 

262 
263 
264 
266 

6.30 
6.50 
6.60 
6.60 

310 
317 
460 
370 

280 
200 
306 

304 

96 
102 
102 
106 

30.376 

29.76 

266 
267 

6.^ 
6.60 

380 
360 

288 

304 

94 
100 

Counter  Recoil  Springs. 


CHEMICAL  ANALYSES. 


Description 

Carbon. 

Manga- 
nese. 

Silicon. 

Sulphur. 

Phos- 
phorus. 

75-mm.  mountain  gun  carriage,  "  English  ".. 
75-mm.  mountain  gun  carriage,  "Wm.  D. 
Gibson" 

L080 

.562 
l.OSO 

.900 

1.030 

1.060 

580 

.940 
.600 

.191 
.221 

.018 
.065 

.021 
.060 

12-inch  mortar  carriage,  outaide  spring 

7-lnch  mortar  carriage ...... 

.420 

420 

.350 

.730 

.170 
.210 
.096 
.094 

.025 
.030 
.035 
.060 

.016 
.010 
.020 
.060 

12-inch  mortar  carriage,  outside  spring 

12-inch  mortar  carriage,  Inside  spring 

3-inoh  ezperfmantal  long  nooll  field  carriage 

COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 
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Mean  compression  of  10  cylinders  from  Frankf ord  Arsenal.     Metal 
purchased  M!ay  20,  1901. 

Table  for  use  with  crusher  gauge  one-tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  '^.4997;  diameter,  ".2515. 


Load  per 

Total  compressions. 

square 
inch  on 

Mean 

crusher 

cor- 

gauge 

' 

" 

rected 

one-tenth 

1. 

2. 

3. 

4. 

5. 

6. 

7, 

S. 

9. 

10. 

Mean. 

sets. 

square 

linen  area. 

Inch. 

Inch. 

Inch. 

Pounds. 

/ncft. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000 

.0035 

.0043 

.oaw 

.0045 

.0047 

.0048 

.0036 

.0043 

.0050 

.0045 

.0044 

.0042 

9,000 

.0158 

.0151 

.0170 

.0148 

.0155 

.0154 

.0147 

.0160 

.0160 

.0170 

.0157 

.0163 

10,000 

.0218 

.0106 

.0206 

.0189 

.0106 

.0203 

.0205 

.0205 

.0203 

.0206 

.0203 

.0197 

11,000 

.0248 

.0230 

.0248 

.0228 

.0237 

.0241 

.0235 

.0248 

.0248 

.02.'i0 

.0241 

.0235 

12,000 

.6294 

.0274 

.0290 

.0265 

.0260 

.0278 

.0281 

.0298 

.0296 

.0302 

.0284 

.0277 

13,000 

.0339 

.0315 

.0331 

.0312 

.0325 

.0340 

.0328 

.0339 

.0342 

.0345 

.0332 

.0324 

14,000 

.0390 

.0961 

.0378 

.0360 

.0367 

.0374 

.0383 

.0376 

.(OM 

.0391 

.0376 

.0867 

15,000 

.0441 

.0392 

.0420 

.0404 

.0406 

.0418 

.0414 

.0421 

.0442 

.0439 

.0420 

.0410 

16,000 

.0490 

.0449 

.0470 

.0458 

.0465 

.0464 

.0464 

.0460 

.0490 

.0497 

.0471 

.0460 

17,000 

.0646 

.0496 

.0520 

.0510 

.0518 

.0524 

.0520 

.0520 

.0542 

.0545 

.0624 

.0513 

18,000 

.0695 

.0645 

.0676 

.0568 

.0660 

.0570 

.05«^ 

.0569 

.0594 

.0597 

.0574 

.0563 

19,000 

.0655 

.0505 

.0635 

.0695 

.0600 

.0615 

.0620 

.0616 

.0641 

.0655 

.0623 

.0612 

30,000 

.0700 

.0646 

.0677 

.0680 

.0665 

.0650 

.0664 

.0670 

.0608 

.0710 

.0676 

.0665 

21,000 

.0760 

.0700 

.0736 

.0706 

.0722 

.0713 

.0729 

.0725 

.0745 

.0757 

.0728 

.0717 

22,000 

.0615 

.0745 

.0789 

.0737 

.0768 

.0787 

.0779 

.0774 

.0600 

.0806 

.0780 

.0766 

23,000 

.0865 

.0807 

.0828 

.0830 

.0640 

.0822 

.OKi*) 

.0834 

.0851 

.0860 

.0837 

.0826 

2ft, 000 

.0926 

.0858 

.0R85 

.0676 

.0887 

.0888 

.0805 

.0885 

.0897 

.0911 

.0891 

.0879 

25,000 

.0963 

.0915 

.0960 

.0940 

.0936 

.0960 

.0955 

.0944 

.0050 

.0067 

.0951 

.0939 

26,000 

.1038 

.0970 

.1010 

.0998 

.1019 

.1015. 

.1007 

.1000 

.1012 

.1016 

.1008 

.0906 

27,000 

.1100 

.1030 

.1073 

.1040 

.1062 

.1071 

.1067 

.1074 

.1077 

.1075 

.1067 

.1056 

28,000 

.1158 

.1089 

.1132 

.1106 

.  1118 

.1140 

.1135 

.1128 

.1132 

.1130 

.1127 

.1115 

29,000 

.1220 

.1147 

.1200 

.1170 

.1170 

.1197 

.1187 

.1180 

.1186 

.1210 

.1187 

.1175 

au,ooo 

.1288 

.1198 

.1265 

.1231 

.1204 

.1258 

.1239 

.1244 

.1253 

.1245 

.1243 

.1231 

31,000 

.1335 

.1257 

.1323 

.1279 

.1280 

.1315 

.1308 

.1297 

.1305 

.1306 

.1301 

.1289 

32,000 

.1386 

.1310 

.1370 

.1335 

.1320 

.1380 

.1363 

.1350 

.1362 

.1355 

.1354 

.1342 

83,000 

.1474 

.1370 

.1429 

.1400 

.1397 

.1445 

.1415 

.1405 

.1419 

.1400 

.1415 

.1403 

84,000 

.1502 

.1430 

.1485 

.1452 

.1446 

.1495 

.1480 

.1461 

.1488 

.1480 

.1472 

.1460 

35,000 

.1577 

.1481 

.1550 

.1520 

.1528 

.1540 

.1528 

.1515 

.1551 

.1549 

.  1533 

.1519 

86,000 

.1606 

.1550 

.1600 

.1569 

.1580 

.1605 

.1503 

.1578 

.1600 

.1600 

.1588 

.1574 

87,000 

.1695 

.1505 

.1657 

.1625 

.1641 

.1660 

.1633 

.1634 

.1653 

.1655 

.1645 

.1631 

38,000 

.1738 

.1648 

.1729 

.1675 

.1695 

.1730 

.1095 

.1680 

.1719 

;1T05 

.1701 

.1687 

89,000 

.1789 

.1710 

.1760 

.1730 

.1754 

.1770 

.1752 

.1742 

.1764 

.1767 

.1754 

.1740 

40,000 

.1846 

.1763 

.1812 

.1775 

.1818 

.1815 

.1796 

.1800 

.1818 

.1815 

.1806 

.1792 

41,000 

.1900 

.1807 

.1870 

.1860 

.1850 

.1886 

.1850 

.1845 

.1880 

.1865 

.1860 

.1846 

42,000 

.1955 

.1870 

.1921 

.1880 

.1901 

.1925 

.1898 

.1895 

.1930 

.1915 

.1909 

.1895 

43,000 

.2005 

.1905 

.1060 

.1940 

.1960 

.1960 

.1955 

.1945 

.1983 

.1976 

.1963 

.1949 

44,000 

.2058 

.1960 

.2038 

.1979 

.2020 

.2043 

.2005 

.2004 

.2030 

.2027 

.2016 

.2002 

45,000 

.2103 

.2020 

.2088 

.2039 

.2065 

.2083 

.2052 

.2053 

.2076 

.20'/2 

.2065 

.2051 

46,000 

.2190 

.2062 

.2130 

.2100 

.2106 

.2119 

.2095 

.2100 

.2123 

.2121 

.2115 

.2101 

47,000 

.2210 

.2110 

.2171 

.2138 

.2155 

.2175 

.2131 

.2150 

.2167 

.2167 

.2157 

.2143 

48,000 

.2245 

.2155 

.2230 

.2201 

.2196 

.2220 

.2180 

.2196 

.2213 

.2210 

.2206 

.2192 

49,000 

.2290 

.2106 

.2264 

.2225 

.2260 

.2255 

.2230 

.2235 

.2255 

.2249 

.2245 

.2231 

60,000 

.2335 

.2235 

.2310 

.2266 

.2280 

.2304 

.2270 

.2278 

.2291 

.2292 

.2286 

.2272 

61,000 

.2375 

.2285 

.2341 

.2310 

.2317 

.2348 

.2311 

.2317 

2343 

.2336 

.2328 

.2314 

62,000 

.2414 

.2325 

.2380 

.2350 

.2358 

.2388 

.2355 

.2360 

.2371 

.2381 

.2368 

.2354 

53,000 

.2460 

.2365 

.2425 

.2395 

.2400 

.2426 

.2390 

.2397 

.2415 

.2419 

.2410 

.2306 

54,000 

.2493 

.2416 

.2460 

.2434 

.2440 

.2462 

.2430 

.2435 

.2452 

.2451 

.2447 

.2433 

65,  (MX) 

.2525 

.2436 

.2497 

.2465 

.3475 

.2504 

.2463 

.2466 

.2484 

.2481 

.2480 

.2466 

66,000 

.2553 

.2470 

.2528 

.2500 

.2511 

.25;» 

.2500 

.2506 

.2524 

.2520 

.2514 

.2501 

87,000 

.2505 

.2500 

.2560 

.2537 

.2544 

.2569 

.2538 

.2536 

.2560 

.2555 

.2549 

.2536 

68,000 

.2628 

.2538 

.2697 

.2571 

.2575 

.2596 

.2509 

.2568 

.2596 

.2690 

.2583 

.2670 

89,000 

.2660 

.2668 

.2624 

.2596 

.2806 

.2625 

.2598 

.2604 

.2618 

.2626 

.2613 

.2600 

60,000 

.3688 

.2505 

.2652 

.2625 

.2629 

.2660 

.2627 

.2630 

.2657 

.2650 

.2641 

1 

,  .2628 

1 
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OOPPEB   OYLINDEBS   FOB  PRESSURE   GAUQES. 


Load  per 

square 

inch  on 

crusher 

gauge 

on»- tenth 
square 

inch  area. 

•  Total  compressions. 

Mean 

cor- 
rected 
sets. 

1. 

3. 

3. 

4. 

6. 

6. 

7. 

& 

9. 

Inch. 
.2709 
.2756 
.2812 
.2858 
.2905 
.2952 
.3000 
.3030 
.3075 
.3108 
.3142 
.3173 
.3209 
.3243 
.3268 

.329-; 

.3330 
.3352 
.3384 
.3402 

10. 

Mean. 

Pound*. 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,  OUU 

Inch. 
.2645 
.2800 
.2860 
.2905 
.2945 
.2990 

.aoEio 

.3075 
.3115 
.3150 
.3183 
.3219 
.3250 
.3281 
.3317 
.3340 
.3372 
.3395 
.3418 
.3447 

Inch. 
.2650 
.2706 
.2750 
.2815 
.2854 
.2906 
.2940 
.2975 
.3015 
.3052 
.3090 
.3124 
.3155 
.3187 
.3216 
.3248 
.3277 
.3306 
.3325 
.3349 

Inch. 
.2710 
.2765 
.2814 
.2865 
.2906 
.2955 
.3000 
.30&» 
.3073 
;  .3110 
.3140 
.3176 
.3210 
.3240 
.3268 
.3296 
.3322 
.3347 
.3374 
.3400 

Inch. 
.2090 
.2730 
.2790 
.2840 
.2884 
.2927 
.2980 
.3020 
.3058 
.3005 
.3130 
.3165 
.3203 
.3234 
.3260 
.3281 
.3316 
.3342 
.3371 

Inch. 
.2860 
.2743 
.2796 
.2848 
.2807 
.2940 
.2977 
.3025 
.3060 
.3090 
.3130 
.3171 
.3199 
.3230 
.3258 
.3285 
.3316 
.3340 
.3366 
.3392 

Inch. 
.2710 
.2770 
.2815 
.2876 
.2919 
.2969 
.3002 
.3041 
.3084 
.3118 
.3155 
.3192 
.3224 
.3252 
.3283 
.3305 
.3335 
.3357 
.3386 
.3414 

Inch. 
.2688 
.2740 
.2793 
.2840 
.2893 
.2929 
.2970 
.3019 
.3052 
-.3091 
.3129 
.3161 
.3198 
.3228 
.3255 
.3290 
.3310 
.3336 
.3362 
.3390 

.2887 
.2750 
.2794 
.2848 
.2887 
.2935 
.2976 
.3017 
.3054 
.3093 
.3125 
.3159 
.3194 
.3225 
.3250 
.3285 
.3310 
.3336 
.3362 
.3383 

Inch. 
.2711 
.2762 
.2805 
.2852 
.2902 
.2954 
.2990 
.3039 
.3071 
.3110 
.3146 
.3179 
.3216 
.3240 
.3270 
.3304 
.3329 
.3360 
.3379 
.3410 

Inch, 
.2090 
.2754 
.2802 
.2855 
.2899 
.2946 
.2987 
.3028 
.3066 
.3102 
.3137 
.3172 
.3206 
9.3236 
.3265 
.3293 
.3322 
.3347 
.3373 
.3396 

Inch. 
.2677 
.2741 
.2-/89 
.2843 
.2887 
.2934 
.2975 
.3016 
.3054 
.3090 
.3125 
.3162 
.3196 
.3226 
.3255 
.3284 
.3313 
.3338 
.3364 
.3389 

Mean  compression  of  10  cylinders  from  Frankford  Arsenal.    Metal 
purchased  May  20,  1901. 

Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ^.4997;  diameter,  ^.2044. 


Load  per 
square 
inch  on 
crusher 
gauge 
one-thir- 
tieth 
square 
inch  area. 


Powndi. 
8,000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,010 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 


Total  compression^. 


Inch. 


0. 


.0005 
.0038 
.0050 
.0069 
.0086 
.0106 
.0129 
.0140 
.0165 
.0182 
.0207 
.0226 
.0249 
.0269 
.0290 
.0320 
.0342 
.0363 
.0388 
.0414 
.0436 
.0462 
.0489 
.0515 
.0540 
.0564 
.0588 
.0620 
.0646 
.0666 


0. 


2. 


Inch. 


.0005 
.0026 
.0044 
.0054 
.0075 
.0091 
.0110 
.0130 
.0150 
.0170 
.0193 
.0215 
.0235 
.0257 
.0279 
.0300 
.0324 
.0345 
.0370 
.0396 
.0420 
.0435 
.0465 
.0495 
.0525 
.0550 
.0668 
.0566 
.0626 
.06Ca 


0. 


3. 


Inch. 


.0005 
.0028 
.0049 
.0065 
.0064 
.0104 
.0123 
.0142 
.0165 
.0184 
.0209 
.0228 
.0249 
.0272 
.0296 
.0317 
.0340 
.0368 
.0391 
.0419 
.0444 
.0470 
.0493 
.0522 
.0550 
.0573 
.0600 
.0615 
.0646 
.0676 


4. 

6. 

6. 

Inch. 

Inch. 

Inch. 

0. 

0. 

0. 

.0005 

.0005 

.0006 

.0014 

.0032 

.0027 

.0027 

.0049 

.0046 

.0042 

.0067 

.0057 

.0058 

.0085 

.0075 

.0074 

.0104 

.0096 

.0089 

.0122 

.0114 

.0110 

.0145 

.0135 

.0128 

.0164 

.0157 

.0150 

.0186 

.0176 

.0169 

.0205 

.0202 

.0184 

.0224 

.0218 

.0206 

.0253 

.0246 

.0235 

.0275 

.0263 

.0253 

.0300 

.0284 

.0275 

.0320 

.0308 

.0296 

.0344 

.0330 

.0319 

.0366 

.0353 

.0340 

.0393 

.0376 

.0366 

.0419 

.0405 

.0390 

.0440 

.0125 

.0410 

.0470 

.0457 

.0440 

.0495 

.0478 

.0460 

.0520 

.0500 

.0485 

.0549 

.0528 

.0513 

.0576 

.0554 

.0543 

.0602 

.0579 

.0566 

.0630 

.Oi«4 

.0500 

.0662 

.0630 

.0616 

.0687 

.0660 

7. 


Inch. 
0. 
.0007 
.0024 
.0035 
.0051 
.0069 
.0065 
.0104 
.0123 
.0145 
.0162 
.0185 
.0204 
.0225 
.0248 
.0270 
.0291 
.0318 
.0338 
.0362 
.0387 
.0415 
.0438 
.0462 
.0488 
.0510 
.0532 
.0558 
.0584 
.0615 
.0639 


8. 


Inch. 

). 

.0010 
.0028 
.0042 
.0063 
,0077 
.0098 
.0115 
.0134 
.0155 
.0174 
.0198 
.0216 
.0236 
.0249 
.0267 
.0292 
.0317 
.0340 
.0360 
.0381 
.0400 
.0425 
.0454 
.0479 
.0505 
.0530 
.0550 
.0580 
.0609 
.0635 


Inch. 


0. 


.0006 
.0034 
.0048 
.0065 
.0084 
.0102 
.0122 
.0143 
.0160 
.0184 
.0207 
.0226 
.0249 
.0274 
.0294 
.0320 
.0342 
.0364 
.0389 
.0415 
.0440 
.0467 
.0489 
.0513 
.0540 
.0560 
.0580 
.0617 
.0640 
.0672 


0. 


10. 


Inch. 

!0007 
.0025 
.0040 
.0055 
.0075 
.OOM 
.0114 
.0134 
.0156 
.0173 
.0194 
.0210 
.0238 
.02f0 
.0278 

.a'ios 

.0335 
.03/i9 

.0405 
.012» 
.0460 
.0481 
.0506 
.a535 
.0558 
.0585 
.0621 
.0640 
.0680 


Mean. 


0. 


Inch. 

.0006 
.0028 
.0043 
.0059 
.0077 
.0095 
.0114 
.0134 
.0155 
.0174 
.0197 
.0215 
.0239 
.0280 
.0281 
.0305 
.0329 
.0352 
.0375 
.0401 
.0424 
.0449 
.0475 
.0500 
.0527 
.0561 
.0576 
.0603 
.0630 
.0658 


0. 


Mean 

oor- 

tected 

sets. 


Inch. 


.0004 
.0023 
.0037 
.0053 
.0070 
.0067 
.0105 
.0124 
.0144 
.0163 
.0186 
.0204 
.0228 
.0249 
.0270 
.0294 
.0317 
.0340 
.0363 
.0389 
.0412 
.0437 
.0463 
.0486 
.0616 
.0530 
.0563 
.0569 
.0616 
.0644 
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Load  per 

Total  oompresslona. 

7 • 

■quaro 
Inchon 

Mean 

« 

onuher 

cor- 

gauge 

rected 

one-tenth 

1. 

3. 

8. 

4. 

B. 

6. 

7. 

8. 

•. 

10. 

Mean. 

aeta. 

sauare 
Incn  area. 

— * — 
JndL 

Poundf. 

itJi. 

Inch. 

Inch. 

Jnck. 

IndL 

Inch. 

Inch, 

/«di. 

Inch, 

Inch, 

Inch. 

B8,000 

.0700 

.0680 

.0705 

.0636 

.0714 

.0690 

.0068 

.0662 

.0605 

.0704 

.0685 

.0671 

39,000 

.0730 

.0710 

.0734 

.0666 

.0740 

.0715 

.0690 

.0091 

.0724 

.0726 

.0713 

.0609 

40,000 

.0765 

.0740 

.0755 

.0ti94 

.0765 

.0740 

.0720 

.0720 

.0744 

.0748 

.0738 

.0724 

41,000 

.0768 

.0764 

.0785 

.0720 

.0794 

-.0765 

.0749 

.0746 

.oni 

.0781 

.0764 

.0750 

42,000 

.0790 

.071U 

.0614 

.0749 

.0620 

.vm 

.0774 

.0776 

.0620 

.0614 

.0794 

.0780 

43,000 

.0818 

.0815 

.0840 

.0780 

.0855 

.0829 

.0606 

.0602 

.0827 

.0644 

.0622 

.0606 

44,000 

.{Ki5 

.0850 

.0869 

.0610 

.0885 

.0850 

.0634 

.0827 

.0850 

.0879 

.0849 

.0836 

46,000 

.0809 

.0880 

.0896 

.0638 

.0915 

.0670 

.0663 

.0860 

.0679 

.0900 

.0677 

.0863 

46,000 

.0896 

.0900 

.0928 

.0862 

.0940 

.0890 

.0892 

.0889 

.0900 

.0930 

.0903 

.0889 

47,000 

.0018 

.0036 

.0054 

.0600 

.0968 

.0928 

.0926 

.0923 

.0928 

.0952 

.0932 

.0918 

48,000 

.0952 

.0060 

.0980 

.0920 

•iwuy 

.0948 

.0948 

.0950 

.0955 

.  UlKSl 

.0960 

.0946 

49,000 

.0980 

.0980 

.1004 

.0946 

.1025 

.0970 

.0976 

.0974 

.0991 

.1018 

.0986 

.0972 

fiO,000 

.1018 

.1004 

.1032 

.0970 

;i060 

.0994 

.0094 

.1006 

.1023 

.1061 

.1014 

.1000 

51,000 

.1040 

.1035 

.1065 

.0968 

.1067 

.1034 

.1026 

.1040 

.1041 

.1080 

.1044 

.1030 

62,000 

.1066 

.1070 

.1095 

.1019 

.1125 

.1065 

.1054 

.1073 

.1075 

.1124 

.1076 

.1062 

63,000 

.1095 

.1095 

.1116 

.1050 

.1146 

.1064 

.1062 

.1102 

.1106 

.1136 

.1102 

.1068 

54,000 

.1132 

.1125 

.1144 

.1070 

.1179 

.1116 

.1110 

.1130 

.1140 

.1170 

.1132 

.1118 

56,000 

.1164 

.1146 

.1184 

.1110 

.1214 

.1170 

.1122 

.1165 

.1165 

.1197 

.1163 

.1149 

56,000 

.1166 

.1180 

.1215 

.1134 

.1244 

.1206 

.1160 

.1195 

.1196 

.1230 

.1193 

.1180 

57,000 

.1218 

.1205 

.1235 

.1161 

.1275 

.1214 

.1190 

.1228 

.1226 

.1250 

.1220 

.1207 

68,000 

.1239 

.1233 

.1255 

.1179 

.1330 

.1230 

.1216 

.1246 

.1256 

.1273 

.1246 

.1233 

69,000 

.1272 

.1257 

.1290 

.1210 

.1360 

.1256 

.1242 

.1282 

.1290 

.1305 

.1276 

.1263 

60,000 

.1297 

.1281 

.1318 

.1236 

.1380 

.1281 

.1268 

.1314 

.1319 

.1346 

.1304 

.1291 

62,000 

.1375 

.1373 

.1377 

.1291 

.1420 

.1350 

.1338 

.1360 

.1378 

.1400 

.1368 

.1365 

64,000 

.1436 

.1425 

.1427 

.1350 

.1479 

.1396 

.1390 

.1438 

.1436 

.1462 

.1423 

.1410 

66,000 

.1610 

.1476 

.1483 

.1433 

.1530 

.1461 

.1448 

.1480 

.1486 

.1526 

.1483 

.1470 

68,000 

.1648 

.1525 

.1537 

.1466 

.1689 

.1606 

.1509 

.1650 

.1562 

.1670 

.1536 

.1624 

70,000 

.1688 

.1580 

.1500 

.1620 

.1640 

.1568 

.1571 

.1614 

.1611 

.1625 

.1501 

.1679 

72,000 

.1644 

.1636 

.1645 

.1570 

.1606 

.1619 

.1622 

.1670 

.1657 

.1090 

.1646 

.1633 

74,000 

.1700 

.1688 

.1697 

.1625 

.1758 

.1676 

.1680 

.1718 

.1736 

.1750 

.1703 

.1691 

76,000 

.1766 

.1744 

.1755 

.1679 

.1808 

.1740 

.1743 

.1776 

.1770 

.1789 

.1756 

.1744 

78,000 

.1806 

.1794 

.1810 

.1730 

.1850 

.1781 

.1800 

.1829 

.1817 

.1843 

.1806 

.1794 

80,000 

.1868 

.1844 

.1870 

.1781 

.1900 

.1833 

.1849 

.1881 

.1874 

.1801 

.1858 

.1846 

82,000 

.1900 

.1896 

.1930 

.1839 

.1948 

.1880 

.1906 

.1936 

.1923 

.1949 

.1911 

•  XtRflf 

84,000 

.1968 

.1942 

.1966 

.1884 

.2007 

.1940 

.1953 

.1085 

.1960 

.2002 

.1961 

.1951 

86,000 

.2008 

.2000 

.2020 

.1936 

.2049 

.1987 

.2002 

.2C^ 

.2029 

.2048 

.2011 

.2001 

88,000 

.2070 

.2046 

.2066 

.1982 

.3068 

.2041 

.2060 

.2090 

.2073 

.2098 

.2060 

.2050 

90,000 

.2111 

.2095 

.2116 

.2036 

.2134 

.2080 

.2097 

.2136 

.2120 

.2150 

.2107 

»2097 

92,000 

.2158 

.2140 

.2157 

.2080 

.2185 

.2131 

.2146 

.2180 

.2164 

.2194 

.2153 

.2144 

94,000 

.2195 

.2183 

.2205 

.2125 

.2225 

.2172 

.2190 

.2223 

.2220 

.2243 

.2196 

.2189 

96,000 

.2248 

.2229 

.2250 

.2170 

.2270 

.2226 

.22:^ 

.2272 

.2256 

.2280 

.2244 

.2235 

98,000 

.2290 

.2276 

.2280 

.2217 

.2315 

.2265 

.2282 

.2315 

.22iM 

.2323 

.2287 

.2278 

100,000 

.2330 

.2311 

.2343 

.2265 

.2374 

.2320 

.2316 

.2353 

.2338 

.2370 

.2331 

.2322 
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Load  per 

square 

inch  on 

crusher 

gauge 

one-tenth 
SQuare 

inch  area. 

Total  compressions. 

Mean 
cor- 
rected 

sets. 

1. 

a. 

3. 

4. 

6. 

6. 

7. 

& 

0. 

Inch. 
.2709 
.2756 
.2812 
.2858 
.2905 
.2052 
.3000 
.3030 
.3075 
.3108 
.3142 
.3173 
.3209 
.3243 
.3268 
.3297 
.3330 
.3352 
.3384 
.3402 

10. 

Mean. 

Pound*. 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,  (KM) 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
96,000 
100,000 

Inch. 
.2645 
.2800 
.2850 
.2905 
.2945 
.2990 
.3030 
.3075 
.3116 
.3150 
.3183 
.3219 
.3250 
.3281 
.8317 
.3340 
.3373 
.3396 
.3418 
.3447 

Inch. 
.2650 
.2706 
.2750 
.2815 
.2854 
.2906 
.2940 
.2975 
.3015 
.3052 
.3090 
.3124 
.8155 
.3187 
.3216 
.3348 
.3277 
.3306 
.3325 
.8349 

Inch. 
.3710 
.2765 
.3814 
.2865 
.2906 
.2955 
.3000 
.3035 
.3073 
;  .3110 
.3140 
.3175 
.3210 
.3240 
.3268 
.8298 
.3322 
.8347 
.3374 
.3400 

Inch. 
.2690 
.2730 
.2790 
.2840 

.2927 
.2980 
.3020 

.aaw 

.3095 
.3130 
.3165 
.3203 
.3234 
.3260 
.3281 
.3316 
.3343 
.3371 
.83^ 

Inch. 
.2090 
.2743 
.2796 
.2848 
.2897 
.2940 
.2977 
.3025 
.3060 
.3090 
.3130 
.3171 
.3199 
.3230 
.3258 
.3285 
.3316 
.3340 
.3366 
.3392 

Inch. 
.2710 
.2770 
.2815 
.2876 
.2919 
.2969 
.3002 
.3041 
.3064 
.3118 
.3155 
.3192 
.3224 
.3252 
.3283 
.3305 
.3335 
.3357 
.3386 
.3414 

Inch. 
.2688 
.2740 
.2793 
.2840 
.2893 
.2929 
.2970 
.3019 
.3052 
'.3091 
.3129 
.3161 
.3198 
.3228 
.3255 
.3290 
.3310 
.3336 
.3362 
.3390 

Inch. 
.2687 
.2750 
.2794 
.2848 
.2887 
.2935 
.2976 
.3017 
.3054 
.3093 
.3125 
.3150 
.3194 
.:t225 
.3250 
.3285 
.3310 
.3336 
.3362 
.3388 

Inch. 
.2711 
.2762 
.2805 
.2852 
.2902 
.2954 
.2990 
.3039 
.3071 
.3110 
.3146 
.3179 
.3216 
.3240 
.3270 
.3304 
.3329 
.3360 
.3379 
.8410 

Inch. 
.3090 
.2754 
.2802 
.2855 
.2899 
.2946 
.2987 
.3028 
.3066 
.3102 
.3137 
.3172 
.3206 
9.3236 
.3265 
.3293 
.3322 
.3347 
.3373 
.3396 

Inch. 
.3877 
.2741 
.2789 
.3843 
.2887 
.2034 
.2976 
.3016 
.3054 
.3000 
.3125 
.3162 
.3196 
.3226 
.3255 
.3284 
.3313 
.3338 
.3364 
.3389 

Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  Ms^y  20,  1901. 
Table  for  use  with  crusher  gauge  one-thirtieth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  '.4997;  diameter,  '.2044. 


Load  per 

square 

inch  on 

crusher 

gauge 

one-thir^ 

tieth 

SQuare 

incn  area. 

Total  compression*. 

Mean 
cor- 
rected 
seto. 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

Poundi. 
3,000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,010 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
81,000 
32,000 
38,000 
34,000 
35,000 
86,000 
87,000 

Inch, 
0. 
.0005 
.0038 
.0050 
.0069 
.0066 
.0106 
.0129 
.0140 
.0166 
.0182 
.0207 
.0226 
.0249 
.0269 
.0290 
.0320 
.0342 
.0363 
.0388 
.0414 
.0436 
.0462 
.0489 
.0615 
.0640 
.0664 
.0688 
.0630 
.0646 
.0666 

Inch. 
0. 

.0006 
.0026 
.0044 
.0054 
.0075 
.0091 
.0110 
.0130 
.0150 
.0170 
.0193 
.0215 
.0235 
.0257 
.0279 
.0300 
.0324 
.0345 
.0370 
.0396 
.0420 
.0435 
.0466 
.0406 
.0626 
.0650 
.0668 
.0506 
.0636 
.0663 

Inch, 
0. 
.0006 

.0028 
.0049 
.0066 
.0084 
.0104 
.0123 
.0142 
.0165 
.0184 
.0209 
.0228 
.0249 
.0272 
.0296 
.0317 
.0340 
.0368 
.0391 
.0419 
.0444 
.0470 
.0403 
.0522 
.0650 
.0673 
.0600 
.0616 
.0646 
.0676 

Inch. 
0. 
.0006 
.0014 
.0027 
.0043 
.0068 
.0074 
.0069 
.0110 
.0128 
.0150 
.0169 
.0184 
.0206 
.0235 
.0253 
.0275 
.0296 
.0319 
.0340 
.0366 
.0390 
.0410 
.0440 
.0460 
.0485 
.0513 
.0543 
.0565 
.0500 
.0616 

Inch. 
0. 
.0005 
.0032 
.0049 
.0067 
.0085 
.0104 
.0122 
.0146 
.0164 
.0186 
.0205 
.0224 
.0253 
.0275 
.0300 
.0320 
.0344 
.0366 
.0393 
.0419 
.0440 
.0470 
.0495 
.0520 
.0549 
.0676 
.0602 
.0630 
.0663 
.0087 

Inch. 
0. 
.0006 

.0027 
.0046 
.0057 
.0075 
.0096 
.0114 
.0135 
.0157 
.0176 
.0202 
.0218 
.0246 
.0263 
.0284 
.0308 
.0330 
.0353 
.0376 
.0405 
.0425 
.0457 
.0478 
.0500 
.0528 
.0554 
.0579 
.OMi 
.0630 
.0660 

Inch. 
0. 
.0007 
.0024 
.0035 

.oasi 

.0009 
.0085 
.0104 
.0123 
.0146 
.0162 
.0185 
.0204 
.0225 
.0248 
.0270 
.0291 
.0318 
.0338 
.0362 
.0387 
.0415 
.0438 
.0462 
.0488 
.0510 
.0532 

.0584 
.0615 
.0639 

Indi. 

0. 
.0010 
.0028 
.0042 
.0063 
.0077 
.0008 
.0115 
.0134 
.0155 
.0174 
.0198 
.0216 
.0236 
.0249 
.0267 
.0292 
.0317 
.0340 
.0360 
.0381 
.0400 
.0425 
.0464 
.0479 
.0505 
.0530 
.0550 
.0580 
.0609 
.0636 

Inch. 
0. 
.0006 
.0034 
.0048 
.0066 
.0084 
.0102 
.0122 
.0143 
.0160 
.0184 
.0207 
.0226 
.0249 
.0274 
.0294 
.0320 
.0342 
.0364 
.0389 
.0415 
.0440 
.0467 
.0489 
.0513 
.0540 

.oseo 
.avtt 

.0017 
.0640 
.0672 

Inch. 
0. 
.0007 
.0025 
.0040 
.0055 
.0075 
.0094 
.0114 
.01^4 
.0156 
.0173 
.0194 
.0210 

.o?;« 

.02(^0 
.0278 

.Koa 

.03f>9 
.03vS3 
.0405 
.04^ 
.0460 
.0481 
.0508 
.0536 
.AS58 
.0586 
.0621 
.0640 
.0680 

Inch. 
0. 
.0006 
.0028 
.0043 
.0059 
.0077 
.0096 
.0114 
.0134 
.0156 
.0174 
.0197 
.0215 
.0239 
.0260 
.0281 
.0306 
.0320 
.0352 
.0376 
.0401 
.0424 
.0449 
.0475 
.0500 
.0637 
.0651 
.0676 
.0603 
.0630 
.0668 

Inch. 
0. 
.0004 
.0023 
.0037 
.0053 
.0070 
.0087 
.0106 
.0124 
.0144 
.0163 
.0186 
.0204 
.0228 
.0249 
.0270 
.0294 
.0317 
.0340 
.0363 
.0389 
.0412 
.0437 
.0463 
.0488 
.0615 
.0639 
.a'i63 
.0580 
.0616 
.0644 

e    I  :*r- 


ri  -^ 


^  C?f 


WHEELS  AND  AXLE  OF  A   76-MILLIlfETEE  MOUVTAIH-OUH 

CAERIAOE. 


The  wheels  were  loaded  by  pressure  applied  at  their  rims,  acting 
in  an  inward  direction.  The  reduction  m  the  gauge  of  the  wheels 
was  determined  under  successively  increased  loads  and  the  deflection 
of  the  axle  observed  at  the  middle  of  its  length,  as  shown  by  the 
accompanying  photograph.  After  the  test  the  condition  of  the 
wheels  is  shown  by  the  second  photograph  herewith. 

Test  of  Wheels  and  Axle  foe  a  75-Millimeteb  Mountain- 


• 

• 

Gun  Carriage. 

Applied 
loflids.  . 

Reduction 
in  gauge. 

Deflection 
of  axle. 

Remarks. 

Pouinda. 

Inche9. 

Inch, 

• 

900 

0. 

0. 

Initial  load. 

400 

.07 

.003 

soo 

.14 

.005 

fiOO 

.20 

.007 

■ 

7UU 

.28 

.010 

800 

.37 

.012 

900 

.-IT 

.014 

1,000 

.w 

.017 

1,100 

.02 

.010 

1,2U0 

.72 

.022 

1,300 

.81 

.025 

Rested  one-half  hour. 

V400 

.01 

.028 

i;  fiOO 

1.00 

.030 

. 

1,000 

1.10 

.032 

1,700 

1.20 

.035 

1,800 

1.30 

.037 

1,000 

1.42 

.039 

2,000 

1.53 

.041 

2,100 

1.65 

.045 

2,200 

1.78 

.047 

2,300 

1.93 

.050 

2,400 

2.05 

.062 

2,500 

2.20 

.054 

2,600 

2.36 

.057 

2,700 

2.67 

.060 

Spokes  disturbed  at  hub. 

2,800 

2.77 

.063 

4,100 

Ultimate  Ptrength. 

Fractured  two  spokes  at  the  hub  and  one  spoke  at  tenon  at  the 
felloe.  Bent  the  inner  flange  of  the  hub.  Axle  permanently 
deflected  along  the  middle  of  its  length.  Hubs  worked  freely  on 
journals  after  the  test. 

New  wheels  were  placed  on  the  axle  after  the  test,  and  their  gauge 
measiu*ed  at  bottom  2'-2i^  as  against  2'-3f*,  the  gauge  of  a  new 
finished  axle,  showing  a  difference  of  Y- 

The  deflection  of  tne  axle  was  such  that  the  gauge  of  the  wheels 
was  a  minimum  on  the  front  quarter. 
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M  MOUNTAIN  GUN  CARRIAGE  WHEELS  AMD  AVLE,  APPEARANCE  A 
COMMEMCEMEMT  OF  THE  TEST,  DEFLECTION  BAR 
AND  MICROMETER  IN  POSITION. 


62-INCH  CARBON  STEEL  INGOT. 


CHEMICAL  COMPOSITION. 

Carbon 68 

Manganese 73 

Silicon 20 

PhoBphonis 028 

Bolphor 023 
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62-inch  carbon  steel  ingot. 
Metal  from  62-Inch  Octagonal  Carbon-Steel  Ingot. 
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Forged  specimens — souare  bars  drawn  down  to  square  bars, 
forged  and  treated  at  dinerent  temperatures. 

Original  dimensions  of  specimens^  li"  by  If '^  by  12^  long.  Drawn 
down  to  about  1^  square. 

No.  8015. 

Heated  low  forging  heat,  dark  salmon  (expansion,  ^^.222  in  12^.502), 
and  drawn  down  under  the  hammer.     Reduction^  59.1  per  cent. 
Cooled  in  sand. 
Marks,  1*. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


Appltod 
loacbper 

aqimre 

inch. 

In  gauged  length. 

Bemarks. 

Elong»> 
tion. 

Set. 

1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
10,000 
45,0U0 
»,000 
66,000 
57,000 
57,500 
53,000 
54,000 
65,000 
50,000 
57,000 
58,000 
50,000 
00,000 
82,000 
64,000 
06,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
09,840 
0 

Inch. 

0. 
.0003 
.0006 

.0018 
.0028 
.0033 

(xm 

.0044 
.0049 
.0055 
.0057 

Jnck. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadlelL 

• 

0. 

0. 

0. 

.0075 

.0089 

.0135 

.0285 

.0301 

.0322 

.0341 

.0365 

.0415 

.0460 

.0515 

.0572 

.0630 

.0690 

.0626' 

.0990 

.1180 

.1419 

.18 

.23 

.44 

.64 

Tensile  strength. 

=21. 3  per  cent. 

Elongation  of  inch  sections,  *.25*,  *'.26*,  ^'.IS. 
Diameter  at  fracture,  ^.43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INCfl    CARBON    STEEL   INGOT. 


No.  8016. 

Heated  low  forging  heat  (expansion,  ^.222  in  12^.502)  and  drawn 
down  under  the  hammer.     Reduction,  57.6  per  cent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  1**. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

square 
.   inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Fonnda. 
1,000 
5,000 
10,000 
30,000 
40,000 
4o,0Q0 
50.000 
55,000 
56,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
0 

Inch. 

0. 
.0003 
.0009 

.0029 

.0040 

.0045 

.0050 

.0055 

.0056 

.0072 

.0105 

.0308 

.0317 

.0335 

.0355 

.0382 

.0439 

.0490 

.0550 

.0668 

.0810 

.0082 

.1184 

.1440 

.17 

.23 

.40 

.64 

Inch. 
0. 
0. 

Initial  load. 

• 

ElasUc  limit.    Load  fall. 

* 

Tensile  strength. 
=21.3  per  cent. 

0. 

0. 

•••••■■•.•i. 

Elongation  of  inch  sections,  ^^.35*,  ''.I?,  ^.12. 
Diameter  at  fracture,  ^^.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent.  ^ 

Appearance  of  fracture,  fine  silky. 


62-lNCU    CARBON    ST££L  INaOT. 
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No.  8017. 

Heated  low  forging  heat  (expansion,  ^^.222  in  12*. 505)  and  drawn 
down  under  the  hammer.     Keduction^  58  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  1***. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3'. 


Applied 
loads  per 

■qua  re 

inch. 

In  gauged  length. 

Remarks. 

Elonga^ 
tion. 

Set. 

Inch. 
0. 
0. 

Pounds. 
1,000 
5,000 
10,  (NX) 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
0 

Inch, 

0. 
.0003 
.0008 
.0027 
.0037 
.0042 
.0047 
.0062 
.0053 
.0087 
.0144 
.0317 
.0335 
.0350 
.0372 
.0430 
.0481 
.0541 
.0602 

Initial  load. 
Elasticlimit.    LoadfelL 

0. 

0. 

.0745 

1    .. 

.0906 

.1078 

.1315 

.15 

.20 

.30 

.42 

.75 

'  Tenpite  strength. 

=  2L  per  cent. 

Elongation  of  inch  sections,  ''.29*,  ^.31-*,  ''.15. 
Diameter  at  fracture,  ^^.42;  area,  .1386  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 

H,  Doc.  291,  58-3 16 
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e2-I|rOH   OARBON    8TBEL    INQOT. 

No.  8018. 


Heated  low  forging  heat  (expansion,  ^.224  in  12^^.504)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks;  2*. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


Applied 
loads  per 

square 

inoh. 

• 

In  gauged  length. 

Remarks. 

Elonga- 
Uou. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
61,000 
52,000 
48,000 
49,  (XX) 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
58,000 
60,«00 
64,000 
68,000 
72,000 
76.  OCX) 
80,000 
84,000 
88,010 
92,000 
95,0C0 
0 

Inch. 

0. 
.0003 
.0006 
.0028 

.oor>8 

.0043 
.0W8 
.0050 

Inch. 

0. 

0. 

InitUl  load. 

0. 

0. 

Elastic  limit.    Load  fsSL 

.0065 

.0070 

.0168 

.0205 

.0245 

.0260 

.0286 

.0332 

.0375 

.0424 

.0538 

.0650 

.0780 

.0946 

.1132 

.1365 

.17 

.23 

.37 

.57 

Tensile  strength. 
-- 19  per  cent. 

Elongation  of  inch  sections,  ''.36*,  ''.12,  ''.09. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH   CARBON   STEEL   INGOT. 
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No.  8019. 

Heated  low  forging  heat  (expansion,  '.224  in  12^.504)  and  drawn 
down  under  the  hammer.     Reduction^  58.7  per  cent. 
Cooled  in  sand. 
Annealed  a^t  low  yellow. 
Marks,  2**. 
Diameter,  *.564. 

Sectional  area,  .25  square  inch.  ' 

Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
m     30,000 
40,  (KX) 
.    46,000 
50,000 
51,000 
52,000 
53,000 
56,000 
57,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
64,000 
68,<XN) 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
02,400 
0 

Inch. 

0. 

.0003 
.0000 

Inch. 

0. 

0. 

Initial  load. 

,0029 
.0040 
.0045 

0. 

.0050 
.0052 
.0053 
.0064 
.0057 

.oa'>8 

.0082 

.0267 

.0420 

.0446 

.0466 

.0518 

.0640 

.0790 

.0935 

.1154 

.1400 

.18 

.23 

.36 

.42 

.67 



0. 

Elastic  limit.    Load  felL 

» 

TPHRile  strensth. 

=22.3  per  cent. 

Elongation  of  inch  sections,  '.20,  '^.36*,  ".11. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INOH    CARBON    STEEL   INGOT. 


No.  8020. 


Heate(f  low  forging  heat  (expansion,  '.224  in  12^.504)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks,  2***. 
Diameter,  ".564. 
Sectional  area,  .25  square  ibch. 
Gauged  length,  3'. 


Applied 
loans  i)er 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1.000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
51,000 
51,800 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000  J 
76,00f) 
80,000 
84,00r) 
88,0Q0 
92,000 
95,000 
0 

Inch. 

0. 
.0003 
.0008 
.0028 

.oo;w 

.0043 
.0048 
.0049 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

• 

0. 

0. 

.0075 

.0117 

.0207 

.0224 

.0243 

.0287 

.0332 

.a375 

.0433 

.055:j 

.0673 

.0815 

.0980 

.1185 

.15 

.18 

.24 

.42 

.66 

- 

Tensile  strength. 

-=22  i)er  cent. 

1 

Elongation  of  inch  sections,  ''.IS,  ".32*,  ''.21. 
Diameter  at  fracture,  ^^.42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH    OARRON    STEEL    INGOT. 
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No.  8021. 

Heated  low  forging  heat  (expansion,  ^.224  in  12". 501)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 
Cooled  in  sand. 
Annealed  at  white  heat. 
Marks,  3*. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*'. 


Applied 
loans  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,(K» 
76,000 
80,(0) 
8>i,U00 
88,000 
92,000 
96,000 
KM),  000 
im,  120 
0 

Inch, 

0. 
.0003 
.0008 
.0029 
.0041 
.0044 
.0016 
.0049 
.0056 
.0061 
.0078 
.0088 
.0102 
.0126 
.0167 
.0201 
.0240 
.0279 
.tti67 
.0461 
.a565 
.0686 
.«*« 
.0932 
.11 
.13 
.17 
.22 
.37 
.46 

Inch. 
0. 
0. 

Initial  load. 
Klastic  Umit. 

* 

Tensile  strength. 
-15.3  per  cent. 

0. 
'    .0001 

.0W7 

.0205 

Elongation  of  inch  sections,  ".23*,  ".14,  *.09. 
Diameter  at  fracture,  ".47;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture,  ^anular,  silky  center. 
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62-INGH   OARBON   STEEL   INQOT. 


No.  8022. 


Heated  high  forging  heat,  U^ht  salmon  (expansion,  ^.237  in  12^.502), 
and  drawn  down  under  the  hammer.     Reouction,  61  per  cent. 
Cooled  in  sand. 
MarkS;  6*. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
46,000 
50,000 
55,000 

66,000 

67,000 

68.000 

50,000 

60,000 

62,000 

64,000 

68,000 

?2,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,000 

106.000 

0 

Inch. 
0. 
.0003 
.0008 
.0028 
.0039 
.0044 
.0050 
.0067 
I        .0060 
\        .0172 
.0189 
.0205 
.0226 
.0246 
.0285 
.0336 
.0421 
.0520 
.0622 
.0748 
.0666 
.1005 
.1225 
.15 
.18 
.26 
.40 
.66 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tennlle  strength. 
=^18.3  percent. 

0. 

0. 

• 

"/ 

Elongation  of  inch  sections,  ^^.14  j^'.Sl*,  '.10. 
Diameter  at  fracture,  '^.44;  area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Appearance  of  fracture,  suky,  in  part  fine  granular. 


e2-IN0H    OABBON    STEEL   INGOT. 


231 


No.  8023. 

Heated  high  forging  heat  (expansion,  ^.237  in  12^.502)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Cooled  in  sand. 
Annealed  at  blood  red. 
Marks,  6**. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Poundt. 

1,000 

5,000 

'      10,000 

30,000 

40,000 

45,000 

50,000 

54,000 

55,000 

54,000 

55,000 

56,000 

57,000 

68,000 

60,000 

62,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,080 

Inch. 

0. 
.0003 
.0009 
.0029 
.0039 
.0044 

Inch. 
0. 
0. 

Initial  load. 

0. 

.0050 
.0055 
.0063 
.0060 
.0065 
.0180 
.0198 
.0216 
.0058 

6.' * 

Elastic  limit. 

LoadfelL 



.0803 

.0340 

.0432 

.0526 

.0630 

.0740 

.0862 

.1018 

.1202 

.15 

.18 

.26 

.39 

.51 

Tcnnile  utrength. 

— 17  per  cent. 

Elongation  of  inch  sections,  '.24*,  '^.17,  '.10. 
Diameter  at  fracture,  '.46;  area,  .1662  square  inch. 
Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  the  circumfer- 
ence. 


1 
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e2-INCH    CARBON   STKEL   INGOT. 


No.  8024. 

Heated  high  forging  heat  (expansion,  '.237  in  12^.502)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  5***, 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30.000 
40,000 
45,000 
50,000 
54,000 

55,000 

56,000 

57,000 

58,000 

60,000 

62,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,400 

0 

Inch. 
0. 

.0003 
.0009 
.0090 
.0040 
.0045 
.0051 
.0056 
r        .0064 
\        .0113 
.0180 
.0190 
.0213 
.0250 
.0300 
.0331 
.0421 
.0524 
.0615 
.0731 
.0859 
.1008 
.1204 
.15 
.18 
.23 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

■ 

.40 

Tennllo  strength. 

.53 

—  17.7  per  cent. 

■»                     i 

Elongation  of  inch  sections,  *.28*,  ''.IS,  *.10. 

Diameter  at  fracture,  ''.46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  fine  granular,  silky  spot  at  circumference 


62-INOH    CARBON    STEEL   INGOT. 
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No.  8025. 

Heated  high  forging  heat  (expansion,  ''.237  in  12^.500)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 
Cooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  7*. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 

50,000 

51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
0 

Inch. 
0. 
.0003 
.0009 
.0029 
.0039 
.0045 
f       .0052 
\       .0288 
.0309 
.0328 
.0850 
.0378 
.0434 
.0490 
.0515 
.0665 
.0609 
.0964 
.1164 
.15 
.18 
.24 
.44 
.70 

Inch. 
0. 
0 

InitUl  load. 
[Klastte  Umlt. 

0. 

• 

Tensile  strength. 
<»23.3  per  cent. 

Elongation  of  inch  sections,  *.13,  ''.42*,  ''.IS. 
Diameter  at  fracture,  ^^.39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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02-INOH   OABBON    STEEL    INGOT. 


No.  8026. 


Heated  high  forging  heat  (expansion,  ^^.237  in  12^.500)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  7**. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^. 


I 

i 


AppUed 
loads  per 

square 

inch. 

In  gauged  length. 

Remark!. 

Elonga- 
tion. 

Set. 

Poundt. 
1,000 
6,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
62,000 
62,400 
56,000 
57,000 
58,000 
56,000 
60,000 
62,000 
64,000 

'  66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
96,400 
0 

Inch. 

0. 
.0003 
.0009 
.0020 
.0080 
.0044 
.0049 
.0054 
.0050 
.0061 

Inch. 
0. 
0. 

Initial  load. 

0. 

0. 

.0001 

Elastic  limit.    Load  fell. 

.0008 

.0121 

.0420 

.0430 

.0447 

.0504 

.0554 

.0609 

.0665 

.0610 

.0965 

.1190 

.15 

.18 

.23 

.35 

.41 

.63 

■ 

, 

Tensile  strength. 

.;;.. 

"■21  percent. 

Elongation  of  inch  sections,  ^^.28*,  '^.20*,  *.15. 
Diameter  at  fracture,  ^.47;  area,  .1735  square  inch. 
Contraction  of  area,  30.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


<I2-IN0H    GABBON    STEEIi   INGOT. 


No.  8027. 


285 


Heated  high  forging  heat  (expansion,  ^.237  in  12^.500)  and  drawn 
down  under  the  hammer.     Reduction,  59.1  per  cent. 
Cooled  in  sand. 
Annealed  at  bright  yellow. 
Marks,  7***. 
Diameter,  ^.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3^. 


Appltod 

loaoiiper 

squan 

inch. 

In  gauged  length. 

Remaite. 

* 

Elonga- 
tion. 

Set. 

Pimndt. 
1,000 
6,(XX) 
10,000 
30,000 
40,000 
46,000 
60,000 
63,000 
64,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
60,000 
64,000 
68,000 
?2,(NN) 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
0 

Inch, 

0. 
.0003 
.0008 
.0020 
.0039 
.0044 
.0049 
.0052 
.0072 
.0078 

Intk. 
0. 
0. 

InitUl  load. 

Elastic  limit. 
LoadfelL 

Tensile  strength. 
—21.3  per  cent. 

0. 

0. 

.0142 
.0241 
.0306 



.0339 

.0396 

.0440 

.0560 

.0678 

.0837 

.0994 

.1196 

.15 

.18 

.24 

.44 

.64 

Elongation  of  inch  sections,  *.12,  *.35*,  ",11. 
Diameter  at  fracture,  ^.42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fine  silky. 


236 


e2-IN0H    OARBON    STEEL   INGOT. 


No.  8028. 

Heated  high  forging  heat  (expansion,  ''.232  in  12". 506)  and  drawn 
down  under  the  hammer.     Reduction  61.4  per  cent. 
Cooled  in  sand. 
Annealed  at  wliite  heat. 
Marks,  8*. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


In  gauge 

Applied 
loads  per 

square 
Inch. 

1 

Elonga- 
tion. 

Pourtds. 

Inch. 

1,000 

0. 

5,000 

.0003 

10,000 

.0008 

30,000 

.0028 

40,000 

.0038 

44,000 

.0013 

45,000 

.0054 

46,000 

.0078 

47,000 

.0091 

48,000 

.0112 

49,000 

.0128 

50,000 

.0145 

52,000 

.0190 

54,000 

.0231 

56,000 

.0275 

60,0U0 

.0367 

64,000 

.(M88 

68,000 

.0567 

72,000 

.0698 

76,000 

.0837 

80,000 

.1022 

84,000 

.13 

88,000 

.15 

92,000 

.19 

96,000 

.26 

97,200 

.34 

0 

.49 

Set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensilp  strength. 
»=l<).;i  |)ercent. 


Elongation  of  inch  sections,  ".10,  ''.lO,  ".29*. 
Diameter  at  fracture,  ".46;  area,  .1662   square  inch. 
Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky  center,  40  per 
cent. 


{ 


I 


(S2-INCH   OAKBON   STEEL   INOOT. 


No.  8029. 


28? 


Heated  low  forging  heat  (expansion,  *.202  in  12'^.? 04)  sliA  drawn 
down  under  the  hammer.     Reduction^  58.7  per  cent. 

Reheated  to  initial  forging  temperature  and  c<)oled  in  sand. 

MarkS;  11*. 

Diameter,  *'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Applied 
loadB  per 

square 

Inch. 

Id  gauged  length. 

Fdmafo. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
90,000 
40,000 
46,000 
48,000 
49,000 
48,000 
49,000 
50,000 
61,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 

>   80,000 
84,000 
88,000 
02,000 
96,000 
98,560 
0 

Inch. 

0. 
.0003 
.0009 
.0029 
.0039 
.0044 
.0048 
.0063 
.0073 
.0114 
.0152 
.0167 
.0192 
.0236 
.0275 
.0315 
.0364 
.0471 
.0564 
.0684 
.0826 
.0980 
.1170 
.15 
.18 
.24 
.37 
.62 

Inch. 
0. 
0. 

Initial  loiA 

Elastic  kmlt. 
htJLdtnH 

Tensile  strength. 
—20.7  per  cent. 

0. 

Elongation  of  inch  sections,  *'.20,  ",29  ^  ''.13. 
Diameter  at  fracture,  ''.43;  i>rea,  .  J  452  square  inch. 
Contraction  of  area,  41  9  per  cent 
Appearance  of  fract'oi^e,  silky. 
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62-INGH   OABBON   ST££L    INOOT. 


No.  8030. 

Heated  low  forging  heat  (expansion,  ^.202  in  12^.504)  and  drawn 
down  under  the  hammer.     Reauction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  11**. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
05,760 
0 

Inch. 

0. 
.0003 
.0006 

.0028 
.0038 

Inch. 

0. 

0. 

Initial  load. 

• 

Elastic  Umit.    LoadfleD. 

Tensile  strength. 
>20.3  per  cent. 

0. 

.0013 
.0046 

.0063 

.0110 

.0174 

.0105 

.0212 

.0240 

.0285 

.0X26 

.0370 

.0435 

.0538 

.0655 

.O'/OO 

.0046 

.1140 

.14 

.18 

.24 

.39 

.61 

Elongation  of  inch  sections,  ".35*,  ".15,  ".11. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  silky. 


62-INCH   CARBON   STEEL   INGOT. 


No.  8031. 


289 


Heated  low  forging  heat  (expansion,  '.202  in  12'^.504)  and  drawn 
down  under  the  hammer.     Reauction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 
Annealed  at  low  cherry. 
Marks,  H***, 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Eloni^a- 
tion. 

Set. 

Pouruh. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,UUU 
58,000 
60,(NM) 
64,000 
68,000 
72,0UU 
76,000 
80,000 
84,000 
88,000 
02,000 

Inch. 

0. 

.0003 
.0009 

.ixrj» 

.0080 

.0044 

.0048 

.0065 

.0098 

.0182 

.0195 

.0222 

.0271 

.0310 

.0059 

.0406 

.0460 

.0666 

.0096 

.0845 

.1010 

.1220 

.15 

.10 

.26 

Inch. 

0. 

0. 

iTif  ttal  lowl. 

Elastic  limit.    LoadfleU. 

JTensUe  strength. 

0. 

94,120 
0 

\        .50 
.70 

—23.3  per  cent. 

» 

Elongation  of  inch  sections,  ".36*,  "AT,  *.17. 
Diameter  at  fracture,  ^^.42;  area,  .1385  square  inch* 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture^  sul^. 
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62-INOH   CARBON   STEEL   INOOT. 


No.  8032. 


Heated  to  a  low  forging  heat  (expansion,  *.207  in  12*.503)  and 
drawn  down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  temperature  and  jcooled  in  sand. 
Annealed  at  full  cherry. 
Marks,  12*. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S''. 


Applied 

loa<ls  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,0(Xi 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
5(),0lU 
58,  (XX) 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,  (XX) 
92,000 
96,000 
97,200 
0 

Inch. 
0. 
.0003 
.0009 
.0028 

•    .0039 
.0044 
.0046 
.0058 

Inch. 
0. 
0. 

Initial  load. 

0. 

Elastic  limit. 

.0132 
.0165 
.0190 

Tensile  strength. 
=  22  per  cent. 

.0232 

.0273 

.0312 

.0360 

.0411 

.0)14 

.0635 

.0750 

.0905 

.1073 

.1290 

.16 

.20 

.30 

.44 

.66 

Elongation  of  inch  sections,  ".14,  ",33*^  ''.19. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  .44.6  per  cent. 
Appearance  of  fracture,  silky. 


(J2-IN0H   CARBON   STEEL   INGOT. 
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No.  8033. 

Heated  low  forging  heat  (expansion,  *.207  in  12''.503)  and  drawn 
down  under  the  hammer.     Reduction,  58.7  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  low  yellow. 

Marks,  12**. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^^. 


Applied 

loads  per 

square 

incta. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
48,000 
50,000 
53,000 
55,000 
56,000 
5(>,200 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
92,480 
0 


Id  gauged  length. 


Elonga- 
tlon. 


Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0047 
.0040 
.0052 

.oa^ 

.0055 


.0090 

.0355 

.0371 

.0380 

.0412 

.0456 

.0520 

.0645 

.0780 

.0935 

.1140 

.1415 

.18 

.23 

.37 

.42 

.75 


Bet. 


Iiich, 

0. 

0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit.    Load  felL 


Tensile  strength. 
^^25  percent. 


JJlongation  of  inch  sections,  ^.16,  *.42*,  *.17. 
Piameter  of  fracture,  "^.40;  area,  .1257  square  inch« 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  suky,  # 

S*  Poc  291,  68-3 ;§ 
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e2-lN0H   CARBON   STEEL    INGOT. 


No.  8034. 

Heated  low  forging  heat  (expansion,  ''.207  in  12''. 503)  and  drawn 
down  under  the  hammer.     Reduction,  58  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  yellow. 

Marks,  12***. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


m  eauKc 

Applied 
loads  per 

square 
inch. 

Elonga- 
tion. 

Pounds. 

Inch. 

1,000 

0. 

5,000 

.0003 

10,000 

.0008 

30,000 

.0028 

40,000 

.0039 

45,000 

.0044 

50.(K)0 

.Oa'JO 

51,000 

.0051 

62,000 

.0070 

4«,000 

.0073 

49,000 

.0077 

50,000 

.0107 

51,000 

.0178 

52,000 

.0266 

54,000 

.0311 

56,000 

.0353 

58,000 

.0399 

60,000 

.0452 

64,000 

.(mi 

68,000 

.0698 

72.000 

.0839 

76,000 

.1011 

80,000 

.1233 

84,000 

.15 

88,000 

.20 

92,000 

.27 

93,360 

i        .34 
t        .45 

0 

.61 

Set. 


Remarks. 


Inch. 

0. 

0. 


0. 


Initial  load. 


0. 


Elastic  Umit. 
Load  fell. 


Tensile  strength. 
-20.3  percent. 


Elongation  of  inch  sections,  ".35*,  ''.IG,  ".10. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  €ne  silky. 


62-INOH   CARBON   STEEL   INGOT. 


No.  8035. 
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Heated  high  forging  heat  (expansion,  ^^.203  in  12". 503)  and  drawn 
down  under  the  hammer.     Reduction,  61  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  16*. 

Diameter^  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3", 


Applied 
loads  per 

square 

mch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

56,000 

58,000 

60,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

107,200 

0 

Inch.  ' 

0. 
.0003 
.0008 
.0028 
.0038 
.0044 
.0051 
.0055 
.0060 
.0074 
.0128 
.0175 
.0212 
.0251 
.0322 
.0404 
.0504 
.0603 
.0710 
.0835 
.0068 
.1138 
.1401 
.16 
.21 
.36 
.46 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
=- 15.3  per  cent. 

0. 

.0002 

Elongation  of  inch  sections,  '^.27*,  ''.lO,  ^^.09. 
Diameter  at  fracture,  *.45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 

Appearance  of  fracture,  granular,  50  per  cent;  silky  center,  50  per 
cent. 
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62-INCH    CARBON   STEEL   INGOT. 


No.  8036. 


Heated  high  forging  heat  (expansion,  '.203  in  12". 503)  and  drawn 
down  under  the  hammer.     Keauction,  59.5  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  blood  red. 

Marks,  16**. 

Diameter,  *.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied 
loads  per 

square 

inch. 

In  gauge 

Elonga- 
tion. 

d  length. 
Set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

45,000 

50,000 

52,000 

53,000 

54,000 

55,000 

56,000 

58,000 

60,000 

&1,()00 

68,000 

72,000 

76,000 

80,000 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

106,400 

0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0043 
.0019 
.0051 
.0055 
.0148 
.0166 
.0187 
.0224 
.0260 
.0350 
.0130 
.0525 
.0619 
.0730 
.08.52 
.1003 
.1182 
,1417 
.18 
,Zi 
.37 
.52 

Inch. 
0. 
0. 

InitUl  load. 
Elastic  limit. 

0. 

0. 

Tensile  ntrength. 

—  17.3  percent. 

Elongation  of  inch  sections,  ".13,  ''.28*,  ".11. 

Diameter  at  fracture,  ".46;  area,  .1662  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky,  40  per  cent. 


d2-INCH   OABBON   STEEL   INQOT. 


No.  8037. 
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Heated  high  forging  heat  (expansion,  ^^.203  in  12*. 503)  and  drawn 
down  under  the  hammer.     Reduction,  59.8  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  low  cherry. 

Marks,  16***. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


Applied 
loads  per 

square 

Inch. 

In  gauged  length. 

^  Remarks. 

Elonga- 
tion. 

Set. 

POUTldt. 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
1(U,000 
ia5,200 
0 

Inch. 

0. 

.0003 
.0009 
.0020 
.0030 
.0044 
.0050 
.0052 
.0055 
.0131 
.0151 
.0176 
.0216 
.0266 
.0298 
.0378 
.0477 
.0565 

\0673 
.0798 
.0932 
.1094 
.1285 
.1550 
.20 
.30 
.42 
.49 

Inch. 

0. 

0. 

TnltiAl  load. 

0. 

.0001 

Elastic  limit. 

Tensile  strength. 

« 16.3  i>er  cent. 

Elongation  of  inch  sections,  ''.IQ*,  *.18*,  *.12. 

Diameter  atfracture,  ^^.48;  area,  .1810  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture,  granular,  silky  spot  at  circumference. 
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62-IKGH   OABBON   STEEL   INOOT. 


No.  8038. 


Heated  high  forging  heat  (expansion,  ".207  in  12''. 498)  and  drawn 
down  under  the  hammer.     Reduction,  61.4  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Annealed  at  full  cherry. 

Marks,  17*. 

Diameter,  '^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loaas  per 

square 

Inch. 

In  gauged  length. 

•                                     Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
41.000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
89,680 
0 

Inch. 

0. 

.0003 
.0008 
.0029 
.0042 

.oa'si 

.0061 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
- 18.3  |>er  cent. 

0. 
.0003 

.0073 

.0085 
.0111 
.0159 
.0233 
.a340 
.0450 
0562 
.0604 
.0825 
.1025 
.1245 
.16 
.20 
.27 
.42 
.55 

Elongation  of  inch  sections,  *.35*,  ".11,  ".09. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  gi^anular,  50  per  cent;  silky  center,  50  per 
cent. 


62-lNOH   OABBON   STEEL  INGOT. 


No.  8039. 
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Heated  high  forging  heat  (expansion,  '.207  in  12''.498)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Reheated  to  initial  forging  heat  and  cooled  in  sand. 
Annealed  at  low  yellow. 
Marks,  17**. 
Diameter,  *.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 
84,000 
88.000 

92,000 

0 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Inch. 

0. 
.0003 
.0009 
.0030 
.0040 
.0045 
.0052 
.0055 
.0057 
.0059 
.0060 
.0100 
.0155 
.0177 
.0890 
.0110 
.0429 
.0475 
.0534 
.0661 
.0810 

.1186 
.1456 
.19 
.24 
/        .37 
\        .48 
.71 

Inch. 
0. 
0. 

Initial  load. 

• 

Elastic  limit 
Load  fell. 

Tenflile  strength. 
—23.7  per  cei^. 

0. 

0. 

Elongation  of  inch  sections,  ''.25,'^.32*,  ",14. 
Diameter  at  fracture,  ''.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-INCH   OABBON   STEEL   INGOT. 


No.  8040. 


Heated  high  forging  heat  (expansion,  ".207  in  12*.498)  and  drawn 
down  under  the  hammer.     Reduction,  61.4  per  cent. 

Reheated  to  initial  foreing  temperature  and  cooled  in  sand. 

Annealed  at  bright  yellow. 

Marks,  17***. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S*'. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

RemarkB. 

Elonga- 
Uon. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
65,000 
55,200 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
91,520 
0 

Inch. 
0. 
.0003 

.0008 
.0029 
.0039 
.0044 
.0040 
.0054 

Inch. 
0. 
0. 

Initial  load. 

0. 

0. 

Elastic  limit.    Load  felL 

.0172 

.0210 

.0305 

.0358 

.0378 

.0422 

.0477 

.0542 

.0672 

.0615 

.0W5 

.1217 

.15 

.19 

.25 

.41 

.71 

- 

Tensile  strength. 

—  23.7  per  cent. 

Elongation  of  inch  sections,  ^^.19,  ''.SO*,  ''.IS. 
Diameter  at  fracture,  *.41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


e2-INCH   CARBON   8TBEL   INGOT. 
No.  8042. 
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Heated  low  forging  heat  (expansion,  ".224  in  12^^.501)  and  drawn 
down  under  the  hammer.     Reduction,  68.7  per  cent. 
Cooled  in  sand. 
Marks,  3**. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  Z". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Bet. 

Pound: 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
53,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,560 
0 

Inch. 

0. 

.0003 
.0006 
.0028 
.0038 
.0043 
.0049 
.0051 
.0198 
.0275 
.0293 
.0298 
.0311 
.0364 
.0415 
.0470 
.0594 
.0718 
.0857 
.1027 
.1255 
.15 
.20 
.26 
.40 
.61 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit.    LoadfelL 

Tensile  strength. 
-  20.3  per  cent. 

0. 

0. 

Elongation  of  inch  sections,  ^.23*,  '^.27*,  *.ll. 
Diameter  at  fracture,  ^.43;  area,  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  fine  silky. 
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62-lNOH   OABBON    STEKIi   INGOT. 


No.  8043. 

Heated  low  forging  heat  (expansion  ".222  in  12". 504)  and  drawn 
down  under  the  hammer.     Reduction^  60.6  per  cent. 
Cooled  in  sand. 
Marks^  4**** 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length  3". 


Applied 

loads  per 

8<iuart) 

incb. 


Founds. 
1,000 
.5,(KX) 
10, 000 
30,000 
40,000 
45,000 
50,000 
54,000 
66,000 
56,800 
51,000 
52,000 
53,000 
64,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80.000 
84,000 
88.000 
92,000 
M,000 
0 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 

.OOOTi 
.0008 
.0028 
.0038 
.0043 
.0048 
.OO&l 
.0056 


.00»4 
.0226 
.0280 
.0317 
.0362 
.0410 
.0470 

.0718 

.0876 

.1062 

.1280 

.16 

.20 

.28 

.39 

.73 


Set. 


Remarks. 


Inch. 
0. 
0. 


0. 


0. 


■->' 


Initial  load. 


Elastic  limit.    Load  feU. 


I  Tensile  strength. 
J  —  24.3  per  cent. 


_ 


Elongation  of  inch  sections,  ".16,  ".41*,  ".16. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH   OABBON  STEEL   INGOT. 
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No.  8044. 

Heated  high  forging  heat  (expansion,  ".232  in  12''. 506)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 
Cooled  in  sand. 
Marks,  8**. 
Diameter,  ^^.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3", 


Applied 

loads  per 

square 

Inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
50,200 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
95,200 
0 

Inch. 

0. 
.0003 
.0009 
.0028 
.0038 
.0044 
.0051 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit.    Load  fell. 

■ 

Tensile  strength, 
a  20  per  cent. 

0. 

.0001 

.0132 

.0109 

.020a 

.0215 

.0236 

.0289 

.0317 

.0372 

.0418 

.^536 

.0650 

.0794 

.0954 

.1140 

.1370 

.18 

.23 

.30 

.37 

.60 

Elongation  of  inch  sections,  ''.12,  ''.27*,  ".21. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 

Appearance  of  fracture,  suky,  interspersed  with  fine  granulation  at 
circumference. 
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d2-lNCH    OARBON    STEEt   INGOl?, 

No.  8045. 


Heated  high  forging  heat  (expansion,  '^.239  in  12^503)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 
Cooled  in  sand. 
Marks,  9****. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S''. 


Applied 
loacls  per 
•    aquare 
Inch. 

In  gauged  lengrth. 

Remarks. 

Elonga- 
tion. 

Set. 

PouruU. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
49,000 
50,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
94,000 
0 

1 

Inch. 

0. 

.0003 
.0006 
.0028 
.0039 
.0044 
.0049 
.0062 
.0068 
.0092 
.0230 
.0242 
.0253 
.0310 
.0350 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

• 

Tensile  strength. 
-  'A)  ijer  cent. 

0. 

.0405 
.0460 
.0585 
.0695 

.0839 

.1017 

.1240 

.1500 

.20 

.27 

.37 

.60 

Elongation  of  inch  sections,  ^.11,  ''.I?,  ^^.32*. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH   OARBON    ST£EL   INGOT. 


No.  8046. 
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Heated  low  forging  heat  (expansion,  ''.224  in  12". 506)  and  drawn 
down  under  the  hammer.     Reduction,  60.6  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  13*. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

• 
• 

Elonga- 
tion. 

Set. 

Poundt. 

1,000 

5,000 

10,000 

ao,ooo 

40,000 
45,000 
47,000 

48,000 

49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000. 
60,000 
64,000 
.   68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92.000 
96,000 

IndL 
0. 
.0003 
.0008 
.0028 
.0039 
.0044 
.0046 
/        .0053 
\        .0090 
.0122 
.0169 
.0186 
.0211 
.0255 
.0295 
.0341 
.0388 
.0490 
.0602 
.0724 
.0865 
.1028 
.1238 
.16 
.20 
.27 
f        .37 

Inch. 
0. 
0. 

Initial  load. 

0. 

• 

Elastic  limit. 

« 

j  Tensile  strength. 

97,200     ^        ;^ 
0               .60 

..........*. 

=20  per  cent. 

Elongation  of  inch  sections,  ^^.33*,  ".14^  ^^.13. 
Diameter  at  fracture,  ^.42;  area,  .1385  square  mchv 
Contraction  of  area,  44.6  per  cent, 
Appearance  of  fracture^  fine  silky. 
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62-lNOH   CARBON   STEEL   INGOT. 


No.  8047. 


Heated  low  forging  heat  (expansion,  '^.205  in  12''. 506)  and  drawn 
down  under  the  hammer.     Reduction,  59.5  per  cent. 

Reheated  to  initial  forging  temperati*re  and  cooled  in  sand. 

Marks,  14***. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3*. 


Applied 
loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

■ 

Set. 

PoufuU. 
1,000 
5,000 
10,000 
30,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,004 
80,000 
84,000 
88,000 
92,000 
94,960 
0 

Inch. 

0. 
.0003 
.0008 
.0028 
.0038 
.0044 
.0084 
.0155 
.0175 
.0185 
.0214 
.0254 
.0298 
.0^14 
.0392 
.0446 
.0560 
.0680 
.0815 
.0978 
.1178 
.1445 
.19 
.25 
.42 
.69 

Inch. 
0. 
0. 

Initial  load. 

0. 

Elastic  limit. 

Tensile  strength. 
— 19.7  per  cent. 

Elongation  of  inch  sections,  ''.32*,  ^^.15,  ".12. 
Diameter  at  fracture,  ".44;  area,  .1521  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Appearance  of  fracture,  fine  silky. 


62-INOH   CARBON    STEEL   INGOT. 
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No.  8048. 

Heated  high  forging  heat  (expansion,  *.207  in  12''.498)  and  drawn 
down  under  the  hammer.     Reduction,  61-  per  cent. 

Reheated  £o  initial  forging  temperature  and  cooled  in  sand. 

Marks,  17****. 

Diameter,  ^^.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S''. 


Applied 

loads  per 

squiiro 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Sot. 

Inch. 
0. 
0. 

Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
44,000 
45,000 
46,000 

47,  (XK) 

48,  (XX) 
49.000 
50,000 
52.  (XX) 
54,000 
56,000 
68.  (XX) 
60,0(X) 
64,  (XX) 
68,  OX) 

72,rxx) 

76.1XX) 
80,(J»X) 
84,  (KX) 
88,000 
92,  oa) 
96,000 

96,800 

0 

Inch. 

0. 

.0003 
.0008 
.0028 
.0039 
.00!3 

Initial  load. 

0. 

Elastic  limit. 

.0054 
.0083 
.0100 
.0118 

.01.38 
.Ol.V. 
.0196 
.0211 
.  0279 
.fKKtO 
.0371 
.0189 

.OTtX-i 

•>■■■••••■*• 

Tensile  strength. 

.0816 

.  101.') 
.121:1 
.  1471 
.20 
.26 

j      .rji 

t        .51 
.58 

I 

J 

1 

—  19.3  per  rent. 

Elongation  of  inch  sections,  ''.IS,  ''.IS,  ".28*. 

Diameter  at  fracture,  ".45;  area,  .1590  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Appearance  of  fracture,  granular,  60  per  cent;  silky  center,  40  per 
cent. 

Maximum  load  sustained  while  specimen  elongated  from  ',31 
to" '.51. 
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62-INOH   CARBON   STEEL   INGOT. 


No.  8049. 


Heated  high  forging  heat  (expansion,  ^^.232  in  12*.504)  and  drawn 
down  under  the  hammer,  i  Reduction,  60.6  per  cent. 

Reheated  to  initial  forging  temperature  and  cooled  in  sand. 

Marks,  19***. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length.  3*. 


Applied 

loans  per 

Square 

inch. 

In  gauged  length. 

• 

Remark!. 

Elonga- 
tion. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
30,000 
40.000 
45,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
68,000 
60.000 
64,000 
68,000 
72,000 
76,000 
80.000 
84,000 
88.000 
92,000 
96.000 
98,000 
100,000 
101,360 
0 

Inch. 

0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0047 
.0064 
.0119 
.0132 
.0155 
.0175 

.oia3 
.02rn 

.0277 
.0316 
.0409 

.ofm 

.0610 

.0735 

.0870 

.1031 

.1240 

.16 

.19 

.22 

.26 

.37 

.54 

Inch. 

0. 

0. 

Initial  load. 

0. 
0. 

Elaatic  limit. 

•                                                                                                                     • 

Tensile  strength. 
— 18  per  cent. 

Elongation  of  inch  sections,  ''.12,  ".24*,  '^.18. 

Diameter  at  fracture,  '^.45;  area,  .1590  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Appearance  oi  fracture^  granular^  60  per  cent;  wlky  cmter,  50  per 
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62-lNOH   OABBON  STEEL  UfttOI. 
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PHOTOGRAPH  OF  CA^iE   MO.   1 


SHBAPNBL  .OASES. 

Shrapnel  cases  received  from  Frankford  Arsenal. 
Cases  made  by  the  Bethlehem  Steel  Company. 
Two  finished  cases  and  one  rough-turned  case. 

FiEST  Case. 
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TEST  BY   INTERIOR   HYDROSTATIC   PRESSURB.  « 

Exterior  diameter  of  case  turned  to  2^.92. 
Interior  diameter  of  case  bored  to  2''.715  for  a  length  of  5*. 
Case  entered  testing  cylinder  I'',  leaving  A"  length  of  reduced 
thickness  of  walls  exposed  to  the  interior  pressures  ox  the  test. 
Sectional  area  of  piston,  5.79  square  incnes. 


Applied  loads. 

Exterior 

diameter 

of  case. 

Remarks. 

Total  on 
piston. 

Interior 

pressure 

per  square 

Fiber 

stress  on 

case  per 

square 

inch. 

Pounds 
0 
24,000 
30,000 
35,000 
40,000 
43,000 
46,000 
50,000 
52,600 

Pounds. 
0 
4,145 
5,181 
6,045 
6,908 
7,426 
7,945 
8,636 
9,085 

Pounds. 

0 

58,424 

Inches. 
2.92 
2.94 
2.95 
2.97 
2.99 
3.00 
3.W 
3.07 

Rapid  expansion. 
Ultimate  strength. 

ni,b86 

128,054 

Case  ruptured  longitudinally,  beginning  at  a  point  in  the  exterior 
surface  near  the  middle  of  the  length  of  the  section  of  reduced  thick- 
ness. The  line  of  rupture  extended  in  one  direction  to  the  end  of 
the  case;  in  the  opposite  direction  to  the  end  of  the  reduced  part, 
where  the  line  of  fracture  bifurcated,  curving  to  circumferential 
directions. 

Appearance  of  fracture,  granular. 

Length  of  circumference  after  rupture,  maximum,  10*.40. 

Circumferential  extension,  1^.23  =  13.4  per  cent. 
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8HBAPNEL   OASES. 


Second  Case. 


LONGITUDINAL  COMPRESSION  TEST. 


Threaded  section  at  forward  end  cut  off. 
Sectional  area,  TniniTniim,  1.376  square  inches, 
gauged  length,  established  forward  the  band,  5^ 


Applied  loAdB. 

In  gaugad  length. 

Remarta. 

Total. 

Per  square 
Inch. 

Compres- 
stoin. 

Set. 

Foundt, 

1,870 

6,880 

18,760 

20,640 

27,520 

34,400 

41,280 

48,160 

55,040 

61,920 

68,800 

75,680 

82,560 

89,440 

96,320 

103,200 

110,060 

116,960 

123,840 

171,500 

Ptmnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
124,640 

Inch, 

0. 

.0006 
.0010 
.0017 
.0023 
.0030 
.0036 
.0042 
.0049 
.0055 
.0061 
.0068 
.00^/4 
.0093 
.0131 
.0186 
.0247 
.0323 
.0400 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

.0001 

.0001 
.0012 
.0040 
.0064 
.0135 
.0200 
.0275 

The  case  buckled  near  the  forward  end,  near  the  place  of  mini- 
mum sectional  area.  The  buckling  was  continued,  unaer  diminished 
loads  after  attaining  the  maximum,  until  the  length  of  the  case  was 
shortened  to  7*.72  over  all.  Two  longitudinal  cracks  now  opened, 
nearly  opposite  diametrically. 

Appearance  of  fracture,  granular. 

Length  of  circumference  over  the  maximum  diameter  of  the 
buckled  part,  10''. 70. 

Circumferential  extension,  1^.34  ->  14.3  per  cent. 
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RAILSOAD  MATERIAL. 


367 


Track  observations  on  Boston  and  Albany  Railroad  at  Faneuil 
Station,  Boston,  Mass. 

Resistance  of  nuts  on  bolts  of  splice  bars,  as  found  in  the  track, 
against  further  tightening. 

Tests  were  ms^e  with  a  wrench  33  inches  long,  the  resistance 
against  tightening  being  shown  by  the  force  required  at  the  end  of 
tiie  wrench  to  turn  the  nuts  forward. 


No.  of 
track. 

Rail. 

No.  of 
bolt  in 
Joint. 

Resist- 
anoe. 

No.  of 
track. 

RaU. 

No.  of 
bolt  in 
joint. 

Resist- 
ance. 

Pomuls. 

Pa«fld«. 

1 

2S 

1 

RH 

1 

92 

2 

34 

1 

RH 

2 

68 

3 

65 

1 

RH 

3 

74 

4 

76 

1 

RH 

4 

66 

LH 

1 

4 

1 

LH 

1 

9ft 

1 

LH 

2 

23 

1 

LH 

2 

70- 

LU 

3 

26 

1 

LH 

3 

76 

I 

LH 

4 

70 

1 

LH 

4 

67 

RH 

1 

80 

1 

RH 

1 

46 

RH 

2 

46 

1 

RH 

2 

47 

RU 

3 

62 

1 

RH 

3 

40 

RH 

4 

24 

1 

RH 

4 

64 

LH 

1 

44 

3 

LH 

1 

68 

LH 

2 

48 

3 

LH 

2 

46 

LH 

3 

47 

3 

LH 

8 

61 

LH 

4 

60 

8 

LH 

4 

72 

RH 

1 

60 

3 

RH 

1 

06 

RH 

2 

24 

3 

RH 

2 

65 

RH 

3 

33 

3 

RH 

3 

68 

RH 

4 

24 

3 

RH 

4 

68 

LH 

1 

15 

8 

LH 

1 

66 

LH 

2 

34 

3 

LH 

2 

63 

LH 

3 

Loose. 

3 

liH 

3 

62 

LH 

4 

Do. 

3 

LH 

4 

90 

« 

RH 

1 

61 

3 

RH 

1 

70 

RH 

2 

40 

3 

RH 

2 

51 

RH 

3 

47 

3 

RH 

3 

37 

RH 

4 

21 

3 

RH 

4 

46 

LH 

1 

60 

LH 

2 

67 

LH 

3 

36 

LH 

4 

70 

Average  of  60  observations,  52  pounds,  on  33-inch  wrench. 

Rail  on  track  1  branded:  "L,  1.  &  S.  C!o.,  S.  W.  Scranton,  12-93, 
B.  &  A.,  95  D.,  Pat.  1892." 

Rail  on  track  3  branded:  "L.  I.  &  S.  Co.,  S.  W.  Scranton,  5-97, 
B.  &  A.,  95  D.,  Reed.  1891,  Pat.  1892." 

FRICTIONAL  RESISTANCE  OF  BAIL  JOINT. 

Test  on  the  frictional  resistance  of  two  six-hole  spUce  bars  on  two 
sections  of  100-pound  rail. 

Rails  6"^  high. 

Rail  ends  marked  68  and  69. 

SpUce  bars  marked  87  and  88. 

Spring  nut  locks  were  used  under  nuts;  f^  bolts,  10  threads  per 
inch. 

Length  of  wrench,  33^^. 
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BAtI.RO  AD  ItATfiSIAL. 


Tightening  force 
applied  to  wrench. 

Frictional  resistaooe 
of  Joint. 

9 

Initial. 

Continuous 
movement. 

Pounds. 

50 

75 

5  bolts  at  85 

1  bolt  at  110 

50 

Pounds. 
37,500 
46,900 

\     72,800 

81,000 

Pounds. 
33,800 
44,700 

65,500 

28,600 

The  maximum  pull  applied  to  five  of  the  bolts  in  the  third  test, 
85  pounds  on  a  33-inch  wrench,  was  the  limit  of  strength  of  the 
bolts.  This  pull  on  the  wrench  caused  a  permanent  elongation  of 
about  '.06  to  '.10  on  each  of  the  five  bolts.  The  sixth  bolt  resisted 
a  pull  of  110  poimds  on  the  wrench  without  material  elongation. 

After  making  observations  on  the  frictional  resistance  in  these 
tests,  the  first  test,  with  bolts  tightened  with  50  pounds'  pull,  was 
repeated. 

After  completing  the  tests  as  above  the  nut  on  one  bolt  was  set 
up  until  the  bolt  was  fractured.  Rupture  occurred  in  the  bodv  of 
the  bolt  i"  from  the  end  of  the  threarded  section.  The  metal  drew 
down  at  the  ^ace  of  rupture  to  '.48  diameter.  Appearance  of  frac- 
ture, silky.  The  puU  on  the  wrench  while  rupture  was  in  progress 
did  not  exceed  85  poimds. 

The  spUce  bars  were  now  used  on  one.  piece  of  rail,  using  four 
bolts,  the  nuts  of  which  were  tightened  with  a  pull  of  50  pounds  on 
a  33-inch  wrench.  Initial  resistance,  50,900  pounds.  Movement 
continued  imder  31,200  pounds. 

Test  with  four  bolts  in  one  piece  of  rail,  with  50  pounds'  pull  on 
wrench,  repeated.  Initial  resistance,  59,200  poimds.  Movement 
continued  under  41,600  pounds. 

The  tension  on  the  bolts  was  reduced  during  the  test,  and  after 
the  last  observations  were  made  the  nuts  could l>e  further  tightened 
with  a  pull  of  30  pounds.  Each  nut  could  be  turned  up  90  degrees 
before  again  attaining  a  resistance  of  50  poimds  on  the  wrench. 

One-half  joint  again  made  up  with  4  bolts  and  50  pounds*  pull  on 
the  wrench.  Initial  resistance,  66,500  poimds.  The  slipping  of  the 
angle  bars  occurred  with  a  series  of  throbs,  immediately  loUowed  in 
eacn  instance  by  a  reduction  in  the  load  on  the  bars.  The  succeed- 
ing throbs  took  place  under  gradually  diminishing  loads,  falling  to 
49,300  pounds  at  the  fourth  throb.  When  removed  from  the  testing 
machine,  the  nuts  could  be  turned  on  with  an  average  pull  of  35 
pounds  on  the  wrench. 


BAILROAD   MATERIAL. 
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8PLICB-BAB  METAL  FOB  SO-FOim)  BAHBOAD  BAILS. 

SPECIMENS  FROM  SPLICE  BARS  FOR  ^  ao-POUND  RAO. 

Nickel  Steel. 

No.  7970. 
Marks,  84,  N-1. 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

■quaxB 

Inoh. 

In  gftuged  Iflngth. 

RenukTkB. 

Blongft- 
tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
50,000 
52,000 
53,000 

54,000 

56,000 

58,000 
60,000 
65,000 
70,000 
73,200 
0 

Inch. 
0. 
.0003 
.0008 
.0018 
.002*; 
.0082 
.0087 
.0048 
.0052 
.0053 
/       .0060 
\       .0757 
.00 
.10 
.12 
.19 
.32 

0. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
^30.3  per  cent. 

0. 

0. 

.01 

Elongation  of  inch  sections,  '.20,  '.50*,  '.21. 
Diameter  at  fracture,  '.37;  area,  .1075  square  inch. 
Contraction  of  area^  57  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silkj. 
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BAIIiBOAD   MATERIAL. 


Nickel  Steel. 


No.  7971, 
Marks,  84,  N-2. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3*. 


Applied 
loads  per 

■qtUtFB 

inoh. 

In  gauged  length. 

BtfBUfei. 

Elonga- 
Uon. 

Set. 

Pirnndt. 

6,000 
10,000 
20,(100 
30,000 
35,000 
40,000 
60,(MI0 
61,000 
63,000 
64,n» 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
72,800 
0 

0. 
.0003 
.0006 
.0017 

.0034 

.0040 

.0057 

.0062 

.0650 

.06 

.00 

.10 

.12 

.18 

.25 

.40 

0. 
0. 

Initial  lowL 
Elastic  Itmtt 

Tensile  strength. 
=30.3  per  cent. 

0. 

.0006 

.01 

Elongation  of  inch  sections,  *.24,  ''.49*,  *.18. 
Diameter  at  fracture,  ^^.36;  area,  .1018  square  inch. 
Contraction  of  area,  59.3  per  cent. 
Fractured  1*.7  from  the  neck. 
Appearance  of  fracture,  fine  ail^. 


BAILBOAD  MATBKIAIi. 


Nickel  SnoDU 
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No.  7972. 
Marks,  84,  N-3. 
Diameter,  '.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3', 


Applied 

loMsper 

sqittre 

inch. 

In  gauged  length. 

Renutrka. 

Elonga- 
tion. 

Set. 

PomMb. 
1,000 
5,000 
10,000 
20,000 
90,000 
36,000 
40,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
68,000 
00,000 
04,000 
68,000 
72,000 
72,800 
0 

Inch, 
0. 
.0008 

.0007 

.0017 

.0029 

.0034 

.0040 

.0063 

.0055 

.0067 

.0600 

.06 

.08 

.10 

.12 

.16 

.26 

.41 

Inch, 
0. 
0. 

InittidloML 
ElMtlolimtt. 

Tensile  Btrangth. 
=30.6  per  cent. 

0. 

.0002 

.91 

Elongation  of  inch  sections,  *'.20,  ^'.Sl*,  *.20. 
Diameter  at  fracture,  '.36;  area,  .1018  square  inch. 
Contraction  of  area,  59.3  per  cent. 
Fractured  1*.71  from  the  neck. 
Appearance  of  fracture,  fine  silky. 
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BAILBOAD   MATBBIAL. 


Cabbon  Stbbu 


No.  7973. 
Marks,  86-1. 
Diameter,  '.664. 
Sectional  area,  .26  square  inch. 
Gauged  length,  3'. 


AppHed 

loMspor 

sqtutre 

inch. 

In  gauged  length. 

Remaika. 

Elonga- 
tion. 

Bet. 

POIHid*. 

1,000 
6,000 
10,000 
20,000 
30,000 
32,000 
80,400 
31,000 
82,000 
.      84,000 
86,000 
38,000 
40,000 
44,000 
48,000 
62,000 
66,000 
0 

Inch. 

0. 
.0003 
.0007 
.0017 
.0028 
.0090 
.0116 
.0200 
.0560 
.07 
.06 
.00 
.10 
.16 
.21 
.30 
.60 

1.10 

0. 
0. 

Initial  load. 
Elaetkttmtt. 

ToniiUe  Btrength. 
—36.7  per  cent. 

0. 

Elongation  of  inch  sections,  ".23,  *'.62*,  *'.25. 
Diameter  at  fracture,  '.33;  area,  .0866  square  inch* 
Contraction  of  area,  66.8  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  iBne  silky. 
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Carbon  Steel. 
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No.  7974. 
Marks,  85-2. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

square 

Inoh 

Id  gauged  length. 

Remarks. 

Elonga^ 
-  tion. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
82,000 
33,000 
34,000 
36,  (XN) 
38,  (XX) 
40,000 
44,000 
48,000 
52,000 
56^000 
0 

Inch. 

0. 
.0003 
.0007 
.0018 
.0028 
.0029 
.0030 
.0646 
.07 
.66 
.00 
.11 
.16 
.20 
.31 
.50 

1.12 

0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
—37.3  per  cent. 

0. 

Elongation  of  inch  sections,  *',25,  ^.61*,  *'.26. 
Diameter  at  fracture,  ^.33;  area,  .0855  square  inch. 
Contraction  of  area^  65.8  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fine  silky. 

H.  Doc  291,  58-S 18 
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RAILROAD   MATERIAL. 


Carbon  Steel. 


No.  7975. 
Marks,  85-3. 
Diameter,  *'.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  S''. 


Applied 
loAdsper 

square 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

Pounds, 

1,000 

5,<KN) 

10,  (KM) 

20,000 

30,000 

31,000 

32,000 

33,000 

35,000 

86,000 

38,000 

40,000 

44,000 

«      48,000 

52,000 

56,000 

56,400 

0 

IndL 

0. 

.0003 
.0009 
.0018 
.0029 
.0030 
.0031 
.0612 
.07 
.06 
.09 
.11 
.15 
.20 
.30 
.53 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
«37  per  cent. 

0. 

...A 

1.11 

Elongation  of  inch  sections,  ''.26,  "SI*,  '.24. 
Diameter  at  fracture,  '.32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  1'.85  from  the  neck. 
Appearance  of  fracture,  fine  silkj. 


t 


LOCOMOTIVE   TRAILING  WHEEL  TIRE   NO.  475,083,  SEGMENT  SHOWING  WHI 

»  PIECE  OF  METAL  WAS  DETACHED  FROM   THE  TREAD,   WHILE  THE  T(R( 

WAS   IN   SERVICE.     A  RECTANGULAR  PIECE  SUBSEQUENTLY  SAWED 


BAILBOAD  MATERIAL. 
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STEEL  SPECIMENS  FROM  LOCOMOTIVE  TRAILING  WHEEL  TIRE, 

NO.  47508S. 

No.  7860. 

Specimen  from  middle  of  thickness  of  tread. 

Marks,  3A. 

Diameter,  '.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

RemarlM. 

Elonga- 
tion. 

Set. 

PdunAs. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58,0W) 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
88,000 
96,000 
104,000 
112,000 
114|500 
0 

Inch. 

0. 
.0003 
.0006 
.0013 
.0020 
.0026 
.0035 
.0037 
.0039 
.0042 
.0045 
.0060 
.0057 
.0061 
.0068 
.0079 
.0088 
.0104 
.0122 
.0144 
.0168 
.0188 
.0200 
.0255 
.0313 
.04 
.06 
.08 
.U 

Indi. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
-i7.5peroent. 

0. 

.0011 

.0043 

.0130 

.0240 

........... 

.16 

Elongation  of  inch  sections,  '.09*,  '.06*. 
Diiuneter  at  fracture,  '.48;  area,  .1810  square  inch. 
Contraction  of  area^  9.6  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  medium  granular. 
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RAILROAD   MATERIAL. 


No.  7861. 


Radial  specimen  from  flange  side  of  tire. 

Marks,  lA. 

Diameter,  '^.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*. 


Applied 

loads  per 

square 

inch. 

In  gauged  lengtlL 

Remarks. 

Elonga- 
tion. 

Set. 

POCMUfo. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
5U,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
KR,000 
tt6,000 
104,000 
112,000 
117,400 
0 

Inch. 

0. 
.0003 
.0006 
.0013 
.0020 
.0027 
.0035 
.0038 
.0041 
.0045 
.0050 
.0056 
.0062 
.0068 
.0087 
.0103 
.0123 
.0145 
.0165 
.0186 
.0230 
.0285 
.04 
.05 
.07 
.10 

Inch. 

0. 

0. 

Initial  load. 

■ 

Elastic  limit 

Tensile  strength. 
—6.5  per  cent. 

0. 
0. 

.0024 

.0107 

.0214 

.13 

Elongation  of  inch  sections,  *'.04,  *'.09*. 

Diameter  at  fracture,  '.48;  area,  .1810  square  inch. 

Contraction  of  area,  9.5  per  cent. 

Fractured  *'.2  from  the  neck. 

Appearance  of  fracture^  medium  granular. 


RAILROAD  MATERIAL. 
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No.  7862. 
Marksy  2. 
Diameter,  ^^.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2", 


Applied 

lofuls  per 

square 

inch. 

In  gauged  length. 

Remarka. 

Elonga- 
tion 

• 

Set. 

Potinda. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

63,000 

64,000 

66,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

88,000 

96,000 

104,000 

112,000 

120,000 

121,500 

0 

Inch, 

0. 
.0003 
.0006 
.0013 
.0019 
.0025 
.0033 
.0039 
.0041 
.0043 
.0047 
.0052 
.0057 
.0061 
.0067 
.00?i 
.0081 
.0095 
.0116 
.0136 
.0184 
.0239 
.03 
.05 
.07 
.09 
.15 

Inch. 
0. 
0. 

Initial  load. 
Elastlo  limit. 

0. 
0. 

.0U05 

.0025 

.0062 

.0169 

i  Tensile  strength. 

.16 

1  —8  per  cent.  " 

Elongation  of  inch  sections,  ^'.lO*,  ''.06. 

Diameter  at  fracture,  ^^.48;  area,  .1810  square  inch. 

Contraction  of  area,  9.5  per  cent. 

Fractured  "A  from  the  neck. 

Appearance  of  fracture,  granular. 
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RAJLBOAD  MATEBIAL. 


No.  7863. 
Marks,  4. 
Diameter,  *'.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loada  per 

squaxe 

inch. 

In  gauged  length. 

Remarks. 

• 

Elongar 
tion. 

Set. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
68,000 
54,000 
55,000 
66,(NM) 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,(n) 
88,000 
96,000 
104,000 
112,000 
U6,400 
0 

0. 

.  .0002 
.0006 
.0012 
.0019 
.0026 
.0033 
.0036 
.0040 
.0045 
.0063 
.0060 
.0071 
.0081 
.0002 
.0111 
.0132 
.0151 
.0175 
.0196 
.0220 
.02/0 
.0327 
.04 
.06 
.06 
.11 

/ncft. 

0. 

0. 

• 

Initial  load. 
ElaeURUmlt. 

TenAite  itrength. 
»8  per  cent. 

0. 
0. 

.0046 

.0139 

.0255 

.16 



Elongation  of  inch  sections,  *.07*,  '^.09*. 
Diameter  at  fracture,  ^^.48;  area,  .1810  square  inch. 
Contraction  of  area,  9.5  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  granular. 

Stbel  Rails. 

CHEMICAL  ANALYSES. 


Description. 


Old  86-poand  Cambria  rail  from  Boston 
EleTated  Ra  H  way 

**236  Maryland  111111' 02'"  from  Mr.  P.  H. 
Dudley 


Carbon. 


.460 
.440 


Manga- 
nese. 


1.100 


SUioon. 


.070 
.040 


Sulphur. 


.023 
.063 


Phoa- 
phorua. 


.006 
.050 


RETESTS  OF  DOUBLE-REFINED  WROUGHT  IRON, 
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t> 


\ 


i 


BETESTS  OF   WBOUGHT   IBON. 
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SPECIMENS  FROM  FRACTURED  END  OF  DOUBLE-REFINED  IRON  BAR 

S-tfO. 

For  previous  test  see  Report  1882,  page  192. 
Retested  after  an  interval  of  rest  of  22  years. 
Original  diameter  of  bar,  2^.01. 
Average  diameter  of  bar  after  the  original  test^  1^^.82. 
Tensile  stress  per  square  inch  on  average  sectional  area  of  bar  at 
time  of  original  test,  61,200  pounds. 

No.  7942. 
Marks,  S-220. 
Diameter,  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'. 


AppUed 

loads  per 

square 

inch. 

In  gauged  length. 

^ 

Elonga- 
tion. 

Set. 

Pounds, 

1,000 

6,000 

10,000 

20l000 

ao,ooo 

40,000 
46,000 
60,(X)0 
66,000 
60,000 
61,000 
62,  (NX) 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
60,400 
0 

lueh, 

0. 

.0003 
.0006 
.0019 
.0030 
.0043 
.0048 
.0064 
.0060 
.0066 
.0067 
.0060 
.0071 
.0073 
.0074 
.0076 
.0078 
.0065 
.0020 

Inch. 
0. 
0. 

Tnftial  load. 

Tensile  strengtb. 
-8.7  per  cent. 

0. 

0. 

.0001 

.OUOl 

.26 

Load  on  bar  at  time  of  rupture,  12,100  pounds » 83,330  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  *'.04,  ".18*,  ^.04. 
Diameter  at  fracture,  ^.43;  area,  .1452  square  inch. 
Contraction  of  area^  27.4  per  cent. 
Fractured  at  the  middle  of  the  stem. 
Appearance  of  fracture,  fibrous. 
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BETBSTS   OF   WBOUOHT  IBOK. 


No.  7943. 
Marks,  S-220. 
Diameter,  '.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'. 


Applied 

loads  per 

squftie 

inch. 

In  gauged  length. 

BemarkB. 

Elonga- 
tion. 

Set. 

Poumda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
60,000 
70,000 
71,300 
0 

/ncft. 

0. 
.0004 
.0009 

.0(U2 
.0083 
.0044 
.0055 
.0061 
.0068 
.0070 
.0071 
.0073 
.0074 
.0075 
.0076 
.0077 
.0060 
.0084 
.0518 

0. 
0. 

Initial  load. 

Tensile  strength. 
—9.7  per  cent. 

0. 

0. 

0. 

.29 

Load  on  bar  at  time  of  rupture,  12,400  pounds  « 89,530  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  *.13*,  ^^.13*,  '.03. 
Diameter  at  fracture,  ^.42;  area,  .1385  square  inch. 
Contraction  of  area,  30.7  per  cent. 
Fractured  1'.13  from  the  neck. 
Appearance  of  fracture,  fibrous. 


/ 


STEEL  WIRE. 
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1 


STEEL   WIKE. 
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TENSILE  TESTS  OF  STEEL  WIRE  RECEIVED  FROM  SPRINGFIELD 

ARMORY. 

Specimen  tagged:  "Wire  for  Main  Spring,  U.  S.  Magazine  Rifle, 
Moael  1903.     Best  steel  wire,  tempered.     Music." 
Diameter,  ''.047. 

Sectional  area,  .001735  square  inch. 
Gauged  length,  ^*'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inob. 

Elonga- 
tion. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
360 
380 
400 
420 
440 
460 
480 
500 
520 
640 
560 
580 
662 

Pounds. 

Iiuh, 

0. 
.0074 
.0190 
.0312 
.0345 
.0366 
.0391 
.0410 
.0442 
.0460 
.0484 

.a-jio 

.0534 
.0564 
.0606 
.0642 
.0677 
.0715 

Inch. 
0. 

Initial  load. 
Tensile  ftrcngth. 

0. 
.0006 

.0018 

.0036 

375,790 

Fractured  at  middle  of  length. 

Diameter  at  fracture,  ^.037;  area,  .001075  square  inch. 

Contraction  of  area,  38  per  cent* 

Appearance  of  fracture,  silky. 
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STEEL    WIRE. 


Specimen  tagged:  ''Wire  for  Sear  Spring,  U.  S.  Magazine  Rifle, 
&ioael  1903.     Wire,  steel,  tempered,  music,  best  quality." 
Diameter,  *.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  equare 
fnon. 

Elongar 
tion. 

Set. 

Inch. 
0. 

Pounds. 
40 
100 
200 
300 
320 
340 
300 
380 
400 
420 
440 
460 
512 

Pounds. 

Inch, 
0. 

.0002 
.0350 
.0411 
.0448 
.0480 
.0610 
.0B54 
.0002 
.0664 
.0701 
.0762 
............ 

Initial  load. 
Tensile  strength. 

0. 
.0021 

.0054 

387,880 

............ 

Fractured  If*  from  the  jaws. 

Diameter  at  fracture,  '^.032;  area,  .00080  square  inch. 

Contraction  of  area,  39.4  per  cent. 

Appearance  of  fracture,  silky,  cup-shaped. 


STEEL   WIBE. 
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Specimen  tagged:  ''Sample  music  wire^  steel,  '.048,  used  for  main 
springs,  U.  S.  nfle,  Model  1903." 
Diameter,  '^.048. 

Sectional  area,  .00181  square  inch. 
Gauged  length,  6'. 
Radius  of  curvature  of  coil,  wire  in  natural  state,  8'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elonga- 
tion. 

Bet. 

Pounds, 
40 
100 
200 
300 
330 
340 
300 
380 
400 
430 
440 
400 
480 
500 
530 
640 
500 
580 
666 

Pounds. 

Intk. 

0. 
.OU^A) 
.0186 
.0306 
.0838 
.0351 
.0877 
.0403 
.0420 
.0450 
.0477 
.0504 
.0635 
.0563 
.0600 
.0645 
.0700 
.0756 

Inch. 
0. 

Tnitial  load. 
Tensile  strength. 

—.0005 

0. 

.0007 

.0088 

361,880 

Fractured  21"  from  face  of  jaws. 

Diameter  at  fracture,  "^.036;  area,  .00102  square  inch* 

Contraction  of  area,  43.6  per  cent. 

Appearai^c^  pf  fracture,  &uky. 
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8TEEL    WIBE. 


Specimen  tagged:  '^ Sample  music  wire,  steel,  '.041,  used  for  sear 
springs,  U.  S.  Magazine  Rifle,  Model  1903." 
Diameter,  *.041. 

Sectional  area,  .00132  square  inch. 
Gauged  length,  6". 
Radms  of  curvature  of  coil,  wire  in  natural  state,  6}'. 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  sauare 
Incn. 

Elonga- 
tion. 

Set. 

Pounds. 
40 
100 
200 
300 
320 
340 
960 
380 
400 
420 
452 

Pounds, 

Inch. 

0. 
.0096 
.0259 
.0471 
.0616 
.0647 
.0592 
.0650 
.0716 
.0820 

Inch. 
0. 

Initial  load. 

■ 

• 

Tensile  strength. 

-.0002 
.0051 

.0130 

342,420 

Fractured  at  face  of  jaws. 

Diameter  at  fracture,  ^.030;  area,  .00071  square  inch^ 
■  Contraction  of  area,  46.2  per  cent, 
Appearance  of  fracture^  sukyt 


CORDAGE. 
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CORDAGE. 
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TENSILE  TESTS  OF  MANILA  AND  HEMP  ROPE  FOR  THE  U.  S.  LKWT- 
HOUSE  ESTABUSHMENT,  THIRD  DISTRICT,  TOMPKINSVILLE,  N.  Y. 

Samples  prepared  with  eye  splices  at  the  ends. 
Length  between  spUces,  3  to  6  feet. 


Marks. 


Pounds. 

\Y  manila,  3  strandB 2,240 

Do 2,280 

Do 2,220 

manila,  4  strands 4, 710 

Do 4,490 

Do 5,150 

24'  manila,  4  strands 7, 100 

Do 7,050 

Do 6,«80 

manila,  4  strands 8, 700 

Do 8,780 

Do 8,600 

3*  hemp,  4  strands 5, 100 

34"  manila,  4  strands 12, 600 

Do !  11,400 

Do 11,400 

4'  manila,  4  strands !  12,900 

Do 1  12,900 

Do '  14,200 

5'  manila,  4  strands I  21,200 

Do I  19,900 

T  manila,  4  strands i  38, 100 


Tensile 
strength. 


Parted. 


1  strand  at  the  splice. 
1  strand  at  middle. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

2  strands  30"  from  splice. 
1  strand  at  the  splice. 

Do. 

Do. 

1  strand  10*  from  spUoe. 

2  strands  at  the  spUce. 

1  strand  at  the  splice. 

2  strands  at  the  splice. 

1  strand  at  the  splice. 

2  strands  at  the  splice. . 

2  strands  12*  from  splice. 
2  strands  at  the  splice. 

Do. 
1  strand  at  the  splice. 


Hemp  Rope. 


Size. 

Actual 
circum- 
ference. 

Tensile 
strength. 

Parted. 

Inches. 
3 
3 
3 

Inches. 
3.6 
3.6 
3.6 

Pounds. 

5,320 
5,410 
4,740 

1  strand  at  the  splice. 
Do. 
Do. 

CARTRIDGE  BELT. 


WOVEN  COTTON  BELT,  WITH  POCKETS. 
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CARTRIDGE    BELT.  295 

TEST  OF  A  WOVEN  CARTRIDGE  BELT  FOR  THE  ORDNANCE  DEPART- 
MENT,  U,  JS.  AHMY, 

Belt  tagged  "Sample  A,"  from  RusseU  Manufacturing  Company, 
Middletown,  Conn. 

Belt  carries  nine  pockets. 

First  pocket — ^Tested  by  pulling  against  lower  comer,  close  to  the 
stitching,  using  an  iron  hook  f  *  wide,  i"  thick,  with  rounded  corners. 
Strength,  84  pounds.     Tore  the  stitching. 

The  strength  of  the  opposite  comer  was  found  to  be  112  pounds. 
Stitching  tore. 

After  DO th  corners  had  been  tested  as  above  the  strength  of  the 
stitching  at  the  lower  edge  of  the  pocket  was  determined  by  means 
of  a  hook  IJ''  wide  by  -f^"  thick,  with  rounded  edge,  which  rested 
against  the  bottom  oi  the  pocket.  Strength,  213  pounds.  Stitch- 
ing tore  across  lower  edge  of  pocket. 

Second  pocket. — Tested  by  pulling  against  the  bottom  of  flie  pocket 
by  means  of  the  hook  last  described.  Reaction  of  the  pull  taken 
by  the  flap.  Strength,  204  pounds.  Pulled  off  the  flap.  Stitching 
across  bottom  of  pocket  ripped  I}''  in  length. 

Third  pocket — Tested  m  the  same  manner  as  second  pocket. 
Strength,  156  pounds.  Pulled  off  the  flap  and  ripped  stitching 
across  bottom  li''  in  length. 

Fourth  pocket, — Testea  in  the  same  manner  as  the  second  pocket. 
Strength,  208  pounds.  Pulled  off  flap  and  ripped  stitching  across 
bottom  of  pocket. 

Fifth  pocket — Direct  pull  on  stitching  across  lower  edge  of  pocket. 
Sides  of  pocket  were  split  open  and  front  turned  down.  Strength, 
154  pounds.  Ripped  me  stitching  and  tore  webbing  at  lower  edge 
of  pocket. 

iSixth  pocket — ^Tested  in  the  same  manner  as  the  fifth  pocket. 
Strength,  156  pounds.     Ripped  the  stitching  and  tore  the  webbing. 

SeverUh  pocket — Tested  m  the  same  manner  as  the  fifth  pocket. 
Strength,  154  pounds.     Ripped  the  stitching. 

Eighth  pocket — Tested  by  pulling  against  the  upper  comer  of  the 
pocket  by  means  of  an  iron  nook  f  diameter,  with  end  bent  at  a 
right  angle  with  stem.  Strength,  434  pounds.  Tore  the  webbing 
at  both  upper  comers  of  pocket. 

Ninth  pocket — Tested  m  the  same  manner  as  the  eighth  pocket. 
Strength,  380  pounds.  The  iron  hook  punched  a  hole  through  the 
pocket  and  tore  out. 


I 
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ENDURANCE  OF  ROTATING  SHAFTS. 
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ENDURANCE    OF   ROTATING    8HAI1T8. 
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No.  375. 
Marks,  .170. 

Gaujbier  steel  bar;  0.17  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  I''.     Speed  01  rotation,  500  per  minute. 
Length  between  end  supports,  33*. 
Loaded  over  4^^  length  at  middle.  . 
Deflections  measured  on  chord  of  lO''. 


Max- 
imum 
fiber 
stress 

per 

square 

inch. 


Pounds 
30,000 


Number  of  rotations. 


Successive. 


1,000 


9,000 

90,000 

65,560,780 


Total. 


0 

1,000 

10,000 

100,000 

65,660,780 


Micrometer  readings  for 
deflections. 


On 
line. 


a 
b 

a 
b 

a 
b 

a 
b 


Un- 
load- 
ed. 


Load- 
ed. 


Inch.    Inch. 
.  1553  '  .  1310 


Un- 
load- 
ed. 


Inch. 
.1552 


.  1556     .  1312  .  .  15.'>5 


.1553 
.1567 

.1563 
.1557 

.1553 
.1557 


1310 
1312 

1906 
1312 

1309 
1309 


.1552 
.1565 

.1553 
.1555 

.1552 
.1555 


De- 
flec- 
tions. 


Inch. 
.0242 
.0243 

.0242 
.0243 

.0245 
.0243 

.0243 
.0246 


Sets. 


Inch. 
.0001 
.0001 

.0001 
.0002 

0. 
.0002 

.0001 
.0002 


Remarks. 


Bar  not  ruptured- 


No.  383. 
Marks,  .550. 

Gautier  steel  bar;  0.55  per  cent  carbon.     Hot-rolled  bar. 
Diameter,  1".     Speed  or  rotation,  500  per  minute. 
Length  between  end  supports,  33''. 
Loaded  over  4"  length  at  middle. 
Deflections  measured  on  chord  of  lO'^. 


Max- 
imum 

fiber 
stress 

per 
square 

inch. 

Number  of  rotations. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

Sets. 

Remarks. 

Successive. 

Total. 

On 
line. 

Un- 
load- 
ed. 

Load- 
ed. 

Un- 
load- 
ed. 

Pounds 
30,000 

0 

0 

a 
b 

Inch. 
.1545 
.1545 

Inch. 
.1302 
.1304 

.1301 
.1300 

Inch. 
.1544 
.1544 

.1543 
.1544 

Inch. 
.0242 
.0240 

.0242 
.0244 

.0242 
.024.3 

Inch. 
.0001 
.0001 

0. 
.0001 

0. 
.0001 

.0001 
.0001 

Bar  not  ruptured. 

1,000 

1,000 

a 
b 

a 
b 

a 
b 

.1543 
.1545 

.1543 
.1544 

.1544 
.1544 

9,000 

10,000 

1 

.  1.301     .  1543 
.1300  ,  .1543 

90,000 

100,000 

.1300     .1543     .0243 
.1300     .154.3  !  .024.3 

60,746,970 

60,846,970 
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Tensile  Specimens  Representing  Metal  op  Endurance  Shafts. 

The  marks  give  the  test  numbers  of  the  endurance  shaft  and  other 
figures  or  letters  for  identification. 

No.  7940. 
Barrow  steel,  1873. 
Marks,  346;  Rail  43. 
Diameter,  ^.564. 
Sectional  area,  .25  square  inch* 
Gauged  length,  Z". 
For  endurance  test,  see  Report  of  1903,  page  324. 


Applied 
loads  per 

squaiB 

inch. 

In  gauged  lengtlL 

Remarks. 

Elonga- 

tlOD. 

Set. 

Poumdt, 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
45,000 
50,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
07,200 
0 

0. 

.0004 
.0006 

.0018 

.0020 

.0034 

.0090 

.0045 

.0050 

.0066 

.OOSO 

.0067 

.0110 

.0173 

.0184 

.0224 

.0268 

.0349 

.0485 

.0640 

.0830 

.1020 

.13 

.16 

.21 

.30 

Inch. 
0. 
0. 

Initial  load. 

• 

0. 

Elaatio  Umlt. 

.0004 

.0160 

Tensile  strei^tb. 

.66 

=322  per  cent. 

Elongation  of  inch  sections,  ^.14,  ''.35*,,*.17. 

Diameter  at  fracture,  '^.42;  area,  .1385  square  inch. 

Contraction  of  area,  44.6  per  cent. 

Fractured  1''.47  from  the  neck. 

Appearance  of  fracture,  silky,  interspersed  with  fine  granulation. 

H.  Doc.  291,  68-3 2Q 
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METAL    REPRESENTING    ENDURANCE    TESTS. 


Auxiliary  to  Endurance  Tests. 

Specimens  to  show  mechanical  work  necessary  to  produce  rupture. 

No.  7937. 
Marks,  .17C. 
Diameter,  ^.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4". 


Applied 

loads  per 

square 

inch. 


1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
46,000 
60,000 
61,000 


42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
0 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 
.0005 
.0012 
.0026 
.0040 
.0054 
.0062 
.0067 
.0060 


.0195 
.0277 
.0900 
.0902 
.1135 
.1293 
.1490 
.1700 
.19 
.22 
.25 
.28 
.30 
.34 
.38 
.42 
.48 
.57 
.78 
1.34 


Set. 


Inch. 
0. 
0. 


0. 


Remarks. 


Initial  load. 


10  LO 


Elastic  limit.    Load  fell. 

Mochiiriir-Hlwork  at  elastic  limit, 43.7  Inch-pounds  -3.0  foot- 
pounds per  cubic  Inch. 


Tensile  strength. 
^-XJ.fi  i^ercent. 

Mechanic^  work  necessary  to  produce  rupture,  11,783  inch- 
pounds  ^-982  foot-pounds  per  cubic  inch. 


Load  on  bar  at  time  of  rupture,  45,700  pounds  =  118,760  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ".20,  ".55*,  ".38,  ".21. 
Diameter  at  fracture,  ".70;  area,  .3848  square  inch. 
Contraction  of  area,  51.9  per  cent. 
Fractured  2".46  from  the  neck. 
Appearance  of  fracture,  fine  silky. 


METAL    KEPRE8ENTING    ENDURANCE    TESTS. 
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No.  7938. 
Marks,  .550. 
Diameter,  r.009. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4^^. 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
6,U00 
10,000 
20,000 
90,000 
40,000 
50,000 
65,000 
67,000 


64,000 
65,000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
76,  (WO 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
106,100 


In  gauged  length. 


Elonga- 
tion. 


Inch. 

0. 
.0005 
.0012 
.0026 
.0041 
.0055 
.0070 
.0078 
.0082 


.0125 

.0190 

.0329 

.0375 

.0421 

.0535 

.06 

.07 

.08 

.10 

.11 

.12 

.16 

.20 

.27 

.37 

.54 


Set. 


Inch. 
0. 
0. 
0. 


0. 


Remarks. 


Initial  load. 


.0419 


Elastic  Umlt.    Load  fell. 

Mechanical  work  at  elastic  limit,  60  lnch-DoundB=6  foot- 
pounds per  cubic  inch. 


Tensile  strength. 

Mechanical  work  necessary  to  produce  rupture,  12,558  incb- 
pound8=  1,047  foot-pounds  per  cubic  inch. 


Load  on  bar  at  time  of  rupture,  8^600  pounds  =  128,540  pounds 
per  square  inch  on  area  at  fracture. 
Diameter  at  fracture,  ''.Ql;  area,  .6504  square  inch. 
CJontraction  of  area,  18.7  per  cent. 
Appearance  of  fracture,  fine  granular;  silky  spot  at  the  center. 

No.  7938a. 

Supplementary  test  on  material  of  bar  marked  .55C. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4^*. 

Elastic  limit,  29,700  pounds  =  59,400  pounds  per  square  inch. 

Tensile  strength,  54,800  pounds  =  109,600  pounds  per  square  inch. 

Elongation  in  4  inches,  ^^.65  =  16.2  per  cent. 

Diameter  at  fracture,  *.71. 

Contraction  of  area,  20.8  per  cent. 

Elongation  of  inch  sections,  ''.13,  ''.21*,  ^^.18,  ''.13. 

Fractured  2^.36  from  the  neck. 

Appearance,  fine  granular;  silky  spot  near  the  center. 


f 
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METAL   REPRE8ENTING   ENDUBANOE   TESTS. 


No.  7944. 
Marks,  .82C. 
Diameter,  ''.TH. 
Sectional  area,  .40  square  inch. 
Gauged  length,  4*. 


Applied 

loans  per 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tloii. 

Set. 

Pounds. 
1,000 
6|000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

76,000 

80,000 

84,(NK» 

88,000 

02,000 

06,000 

100,000 

104,000 

108,000 

112,(XI» 

116,000 

120,000 

124,000 

128,000 

132,000 

130,000 

140,000 

142,260 

0 

Inch. 
0. 
.0006 

.0013 
.0027 
.0041 
.0066 
.0070 
.0064 
.0066 
.0068 
.0060 

.0005 

.0130 

.0170 

.0201 

.0233 

.0256 

.0324 

.0386 

.0453 

.0525 

.0600 

.0680 

.0766 

.00 

.10 

.11 

.12 

.18 

.16 

.17 

.20 

.24 

.31 

.36 

.84 

0. 
0. 

Initial  IomL 

0. 

.0002 

Elastic  limit. 

Mechanical  work  at  ehMtio  Umlt.  7D.7  inch-pound8=5.9 
foot-pounds  per  oabio  inch. 

■ 

m 

Tensile  strength. 
=8.5  per  cent. 

Mechanical  work  necessary  to  produce  rapture,  10,662 
inch-poundss888  foot-pounds  per  cubic  inch. 

.0040 

.0564 

Elongation  of  inch  sections,  ''.09*,  ''.09*,  ".08,  ".08. 

Diameter  at  fracture,  ".69;  area,  .3739  square  inch. 

Contraction  of  area,  6.5  per  cent. 

Fractured  1".36  from  the  neck. 

Appearance  of  fracture,  fine  granular. 

Fractured  at  center-punch  mark  defining  inch  sections. 
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CEMENT,  ICOBTAB,   AND   CONCRETE   PRISMS. 

Cement,  Cement  Mortar,  and  Concrete  Prisms. 

COMPRESSIVE   ELASTIC  PROPERTIES. 
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No.  1552. 

Marks,  Vul.  June  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  20  per  cent  of  cement,  by  weight- 
Age,  set  in  water,  171  days.     (First  day  and  last  3  days  in  air.) 
"\^ight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  137.2  pounds. 

Dimensions,  24^^.  12  X  3^^.80X6''.  18. 
Sectional  area,  23.48  square  inches. 
Gauged  length,  12^ 


Applied  load!. 

In  gauged  length. 

Remarks. 

Total 

Pounds. 

2,348 

4,006 

7,044 

9,382 

n,740 

14,088 

16,436 

18,784 

21,132 

23,480 

28,176 

32,872 

37,568 

42,264 

46,960 

51,656 

56,352 

61,048 

65,744 

70,440 

76,138 

70,832 

84,528 

80,224 

93,990 

98,616 

103,312 

106,006 

112,704 

117,400 

122,096 

126,792 

131,488 

136,184 

140,880 

145,576 

150,2'/2 

162,900 

Per  square 
inch. 

Compres- 
sion. 

Bet. 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4.000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

5,400 

5,600 

5,800 

6,000 

6,200 

6,400 

6,940 

Inch, 

0. 
.0001 
.0002 
.0004 
.0006 
.0009 
.0011 
.0013 
.0016 
.0019 
.0026 
.0034 
.0010 
.0046 
.0054 
.0061 
.0068 
.0075 
.0083 
.0090 
.0096 
.0103 
.0111 
.0118 
.0124 
.0130 
.0139 
.0146 
.0154 
.0162 
.0167 
.0176 
.0183 
.0191 
.0197 
.0201 
.0208 

Inch. 
0. 

Initial  load. 

E  (500-1,000) -5,000,000  pounds  per  square  inch. 
E  (1 ,000-2,000)  -  3  750,000  pounds  per  square  inch. 
E  (2,000-3,000) — 3,870,000  pounds  per  square  inch. 
E  (3,000-4,000)  -3,750,000  pounds  per  square  inch. 
E  (4,000-5,000) — 3,529,000  pounds  per  square  inch. 

E  (6,000-6,000)— 4,000,000  pounds  per  square  Inch. 

First  craok. 
Ultimate  strength. 

0. 

.0001 

.0004 

.0009 

« 

.0011 

.0015 

.0020 
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OEMBNT,  MORTAR,   AND    OONCREtE   PBISK8. 


No.  1553. 

Marks,  Vul.  June  19. 
Composition:  Vulcanite  cement,  neat. 
Water  used  in  gauging,  25  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  day  and  last  3  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  133.6  pounds. 

Dimensions,  23''.45X3*.92X6''.02. 
Sectional  area,  23.60  square  inches. 
Gauged  length,  12*. 


i 


Applied  loadB. 

In  gauged  length. 

• 

Remarlcs. 

Total 

Per  square 
Inch. 

Comprea- 
don. 

Set 

Pounds, 

2,360 

4.720 

7,080 

9,440 

11,800 

14,160 

16,520 

18,880 

21,240 

23,600 

28,320 

33,040 

37,760 

42,480 

47,200 

51,920 

56,640 

61,360 

66,080 

70,800 

75,520 

80,240 

84,960 

89,680 

94,400 

99,120 

103,840 

108,560 

113,280 

118,000 

122,720 

127,440 

132, 160 

136.880 

141,600 

153,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

6,400 

6,600 

5,800 

6,000 

6,490 

Inch. 

0. 

.0001 
.0003 
.0006 
.0009 
.0012 
.0015 
.0018 
.0020 
.0023 
.0031 
.0037 
.0014 
.0051 

.oa^ 

.0065 
.0070 
.0079 
.0085 
.0091 
.0095 
.0102 
.0110 
.0116 
.0122 
.012S 
.0136 
.0144 
.0152 
.0161 
.0167 
.0175 

.oia3 

.0192 
.0200 

Inch. 
0. 

• 
Initial  load. 

E  (500-1,000) — 4,280,000  poundB  per  square  inch. 

E  (1 ,000-2,000) — 3,429,000  pounds  per  square  inch. 

E  (2,000-3,000)  -3,870,000  pounds  per  square  hich. 
Crack  at  comer. 

E  (3,00(M,000)  -4,000,000  pounds  per  square  inch. 
E  (4,000-5,000)  -  3,243,000  pounds  per  square  inch. 

Ultimate  strength. 

0. 

0. 

.0001 

.0002 

.ooai 

.000.-) 

I 
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No.  1554. 
Marks,  Vul.  1 : 1  June  19. 
Composition:  Vulcanite  cement,  1;  sand,  1. 
Water  used  in  gauging,  30  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  da^s.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  140.3  pounds. 

Dimensions,  23''.90X3'.91  X 6^.02. 
Sectional  area,  23.54  square  inches. 
Gauged  length,  12^. 


Applied  loads. 

In  gauged  length. 

1 

Remarks. 

Total. 

Per  BQuare 
inch. 

Compree- 
don. 

Set. 

Pounds 

3,354 

4,708 

7,062 

9,416 

11,770 

14,134 

16,478 

18,833 

21,186 

23,640 

28.248 

32,056 

37,664 

42,373 

47,080 

51,788 

56,496 

61,304 

66,913 

70,620 

75,328 

80,036 

84,744 

89,452 

94,160 

98,868 

103,576 

108,284 

112,922 

117,700 

122.408 

127,116 

131,824 

136,532 

141,240 

163.400 

Pounds. 
100 
200 

aoo 

400 
500 

600 
700 
800 
900 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,400 
8,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
6,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6.940 

Inch. 
0. 

.0004 
.0006 

.0010 
.0014 
.0018 
.(VUO 
.0023 
.0026 
.0030 
.0036 
.0010 
.0048 
.OOTiB 
.0064 
.0071 
.0077 
.0083 
.0091 
.0100 
.OlOH 
.0115 
.0122 
.0130 
.0130 
.0149 
.0159 
.0168 
.0178 
.0188 
.0203 
.0215 
.0229 
.0237 
.0348 

Inch. 
0. 

Initial  load. 

E  (500-1,000)— 4,386,000  pounds  per  square  inch. 
E  (1,000-2,000)  -3,870,000  pounds  per  square  inch. 
E  (3,000^,000)  -  3,750,000  pounds  per  square  inch. 

.0001 

.0003 

.0006 

.0010 

.0016 

E  (3,000-4,000)  -8,636,000  pounds  per  square  inch.  | 

Crack  at  comer. 

£  (4,000-5.000)  -  2,927,000  pounds  per  square  inch. 

E  (5.000-6,000)  -3,000,000  pounds  per  square  inch. 
Ultimate  strength. 

. 

.0024 

.0044 
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No.  1555. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  fine  gravel,  1. 
Water  used  in  gauging,  25  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (mimediately  after  being  taken  from  the 
water),  143.9  pounds. 

Dimensions,  23''.95X3''.96X6''.01. 
Sectional  area,  23.80  square  inches. 
Gauged  length,  12^. 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total 

Per  equare 
inch. 

Compree- 
■ion. 

Bet. 

POttTUfX. 

2,380 

4,760 

7,140 

9,520 

n,900 

14,280 

16,660 

19,010 

21,420 

23,800 

28,560 

33,320 

38,080 

42,840 

47,600 

52,360 

57,120 

61,880 

66,640 

71,400 

76,160 

80,920 

85,680 

90,440 

05,200 

09,960 

104,720 

109,480 

114,240 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

Inch. 

0. 

.0002 
.0005 
.0006 
.0011 
.0016 
.0020 
.0025 
.0029 
.0034 
.0043 

.oa'>4 

.0062 
.0071 
.0080 
.0091 
.0100 
.0100 
.0119 
.0128 
.0140 
.0148 
.0160 
.0172 
.0184 
.0196 
.0211 
.022'/ 
.0249 

Inch. 
0. 

Initial  load. 

• 

E  (500-1 ,000) —3, 158,000  pounds  per  square  inch. 

E  (1 ,000-2,000)  - 3,158,000  pounds  per  square  inch. 

E  (2,000-3,000)  -2,857,000  pounds  per  square  inch. 

£(3,000-4,000) -2,609.000  pounds  per  square  inch. 
Ultimate  strength 

.0001 

.0005 

.0013 

.0019 

.0029 
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No.  1556. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,'  1;  coarse  gravel,  1. 
Water  used  in  gauging,  23.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  day  and  last  5  days  in  air.) 
Weight  per  cubic  foot  (mimediately  after  being  taken  from  the 
water),  146.4  pounds. 
Dimensions,  24^^.00  X 3'.95  X  6*^.06.    ^ 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12*^. 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

Per  so  aare 
iocn. 

Compres- 
sion. 

Set. 

Pounds. 

2,394 

4,788 

7,184 

0,576 

11,970 

14,364 

16,758 

19,152 

21,546 

23,940 

28,728 

33,516 

38,304 

43,092 

47,880 

52,668 

57,456 

62,244 

67,032 

71,820 

76,608 

81,306 

86,184 

90,972 

95,760 

100,548 

104,300 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,360 

Inch. 

0. 
.0003 
.0007 
.0011 
.0015 
.0020 
.0024 
.0029 
.0033 
.0038 
.0047 
.0056 
.0067 
.0078 
.0086 
.0096 
.0105 
.0113 
.0124 
.0134 
.0150 
.0160 
.0178 
.0185 
.0197 
.0225 

Inch. 
0. 

Initial  load. 

• 

E  (500-1,000)— 3,158,000  pounds  per  square  inch. 

E  (1,000-2,000)— 3,000,000  pounds  per  square  inch. 

E  (2,000-3,000) -2,857,000  pounds  per  square  inch. 

E  (3,000-4,000)  -  2,400,000  pounds  per  square  inch. 
Crack  at  comer. 
Ultimate  strength. 

.0002 

.0006 

.0014 

.(aKW 

.(XV'» 

816 


OEHENT,  HOBTAB,  AKD   OONCBETE   PBI8MS. 


i 


No.  1657. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  i'  trap  rock,  1. 
Water  used  in  gauging,  22.7  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  174  da^s.     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  tater  being  taken  from  the 
water),  152.6  pounds. 

Dimensions,  23''.96X4''.00>^6''.06. 
Sectional  area,  24.24  square  inches. 
Gauged  length,  12*. 


Applied  loodi. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compie»- 
■ion. 

Set. 

Poundt. 
2,424 

4,848 

7,272 

9,606 

12,120 

14,644 

16,968 

19,392 

21,816 

24,240 

29,088 

33,936 

38,784 

43,632 

48,480 

53,328 

68,176 

63,024 

67,872 

72,720 

77,568 

82,416 

87,264 

92,112 

96,960 

101,806 

106,656 

111,504 

116,352 

121,200 

126,048 

130,896 

135, 744 

140,592 

145,440 

160,288 

166,136 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,200 

6,400 

6,000 

6,800 

6,000 

6,200 

«,400 

Inch. 
0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0014 
.0016 
.0018 
.0021 
.0026 
.0031 
.0037 
.0043 
.0048 
.OO&I 
.0061 
.0067 
.0074 
.0080 
.0086 
.0002 
.0098 
.0106 
.0115 
.0122 
.0129 
.0135 
.0142 
.0150 
.0100 
.0170 
.0178 
.0189 
.0199 
.0219 
.0237 

Inch. 
0. 

Initla]  load. 

E  (600-1,000))— 6,000,000  pounds  per  square  Inch. 
E  (1,OOD-2,000)-4,800,000  pounds  per  square  inch. 
E  (2,000-3,000) -4,138,000  pounds  per  square  inch. 
E  (3,000-4,000)— 3,760,000  pounds  per  square  toch. 

• 

E  (4,000-6,000) — 4,000,000  pounds  per  square  inch. 

E  (6,000-6,000) — 3,077,000  pounds  per  square  Indh. 
Ultimate  straogth. 

0. 

» 

.0002 

.0004 

.0007 

.0010 

.0015 

.0025 
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No.  1558. 
Marks,  Vul.  1 : 1  June  19. 

Composition:  Vulcanite  cement,  1;  2^"  trap  rock,  1. 
Water  used  in  gauging,  21.7  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  176  days.     (First  day  and  last  8  days  in  air.) 
Weight  per  cubic  foot  (munediately  £ufter  being  taken  from  the 
water),  154.4  pounds. 
Dimensions,  24''.00X4''.05X6'.05. 
Sectional  area,  24.50  square  inches. 
Gauged  length,  12*. 
One  end  of  specimen  porous,  outside  the  gauged  length. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Muare 
lium. 

Comprea- 
Bion. 

Set. 

Poundt. 
2,450 
4,900 
7,350 
9,800 
12,250 
14,700 
17,150 
19,600 
22,060 
24,600 
29,400 
34,300 
39,2U0 
44,100 
49,000 
53,900 
58,800 
63,700 
68,000 
73,500 
78,400 
83,300 
88,200 
93,100 
98,000 

102,900 

Pounds. 
100 
200 

aoo 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

8,800 

4,000 

4,200 

Inch. 

0. 

.0006 
.0011 
.0016 
.0020 
.0025 
.0030 

Inch. 
0. 

Initial  load. 

.0008 

.0034 
.0037 

.0041 
.0049 
.0056 
.0064 
.0072 
.0060 
.0088 
.0095 
.0103 
.0111 
.0120 
.0129 
.0138 
.0145 
.0155 
.0165 

.0184 

.0011 

E  (500-1,000)— 3,333,000  pounds  per  square  inch. 

E  (1,000-2,000)-3,520,000  pounds  per  square  Inch. 

E  (2,000-3,000)— 3,750,000  pounds  per  square  inch. 

£  (3,00(M,000)- 3,429,000 pounds  per  square  inch. 

Comer  cracked. 
Ultimate  strength. 

.0016 

.0024 

.0034 
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No.  1559. 
Marks,  Vul.  1: 1  «Tune  19. 
Composition:  Vulcanite  cement,  1;  cinders,  1. 
Water  used  in  gauging,  35  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  174  dajrs.     (First  day  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  121.2  pounds. 

Dimensions,  23''.90  X3^97  X6''.01. 
Sectional  area,  23.86  square  inches. 
Gauged  length,  12''. 


Applied  loads. 

In  gauged  length. 

RemarlES. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 
2,386 
4,772 
7,158 

11,030 
14,316 
16,702 
19,088 
21,474 
23,860 
28,632 
33,404 
38,176 
42,948 
47,720 
52,492 
57,264 
62,036 
66,808 
69,900 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,930 

Inch. 
0. 

.0003 

Initial  load. 

.0005 
.0007 

.0010 
.0014 
.0018 
.0021 
.0025 
.0020 
.00:17 

0. 

0. 

E  (500-1 ,000)^3, 158,000  pounds  per  square  incli. 

.0045 

E  (1,000-2,000)— 2,791,000  pounds  per  square  inch. 

(Yack  at  comer. 
Ultiniate  strength. 

.0056 

.0065 
.0075 

.0084 
.0094 

.oia5 

.am 

.0114 

;he 
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No.  1560. 
Marks,  Vul.  1:2,  June  20. 
Composition:  Vulcanite  cement,  1;  sand,  2. 
Water  used  in  gauging,  38.6  per  cent  of  cement,  by  weight. 
A^e,  set  in  water,  173  da^s.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (munediately  after  being  taken  from  the 
water),  135.3  pounds. 

Dimensions,  24''.00  X  3''.92  X  e^'.OO. 
Sectional  area,  23.52  square  inches. 
Gauged  length,  12"^. 


Applied  loads. 

In  gaugied  length. 

Remarka. 

Total. 

Pw-Bquare 
incL, 

Compres- 
oion. 

Set. 

Found*. 
2,352 
4,704 
7,056 
9,408 
11,760 
14,112 
16,464 
18,816 
21,168 
23,620 
28,224 
32,028 
37,632 
42,336 
47,040 
51,744 
56,448 
61,152 
65,856 
70,560 
75,264 
77,2U0 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,280 

Inch. 

0. 
.0003 
.0006 
.0010 
.0012 
.0016 
.0020 
.0024 
.0020 
.0033 
.0043 
.0061 
.0060 
.0071 
.0062 
.0004 
.0108 
.0121 
.0135 
.0154 
.0183 

Inch. 
0. 

Initial  load. 

.0001 

E  (500-1,000)  =3,529,000  pounds  per  square  inch . 

E ( 1 ,000-2.000)  =2,867,000  pounds  per  square  inch . 

E (2,000-3,000) =2,182,000  pounds  per  square  inch. 
Ultimate  strength. 

.0005 

.0012 

.0029 
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No.  1561. 
Marks,  Vul.  1:3,  June  20. 
Composition:  Vulcanite  cement,  1;  sand,  3. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  fast  6  days  in  air.) 
Weight  per  cubic  foot  (mmiediately  after  being  taken  from  the 
water),  135.5  pounds. 

Dimensions,  23''.95X 3^^.98  X6''.02. 
Sectional  area,  23.96  square  inches. 
Gauged  length,  12^^. 


AppUed  loads. 

In  gauged  length. 

Rmnarka. 

Total. 

Persqtucre 
Inon. 

Comprea- 
aion. 

Set. 

Pounds. 
2,396 
4,792 
7,188 
9,oo4 
11,980 
14,376 
16,772 
19,168 
21,564 
23,960 
26,356 
28,752 
31,148 
33,544 
35,940 
38,336 
40,732 
43,128 
45,524 
47,920 
50,316 
62,712 
55,108 
67,504 
59,900 
62,296 
69,800 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,2U0 

2,300 

2,400 

2,500 

2,600 

2,910 

Inch. 

0. 

.0004 
.0009 
.0014 
.0018 
.0023 
.0028 
.0032 
.0039 
.0045 
.0051 
.0056 
.0062 
.0068 
.0076 
.0064 
.0092 
.0009 
.0106 
.0115 
.0128 
.0134 
.0144 
.0156 
.0167 
.0189 

Inch. 
0. 

Initial  load. 

E(60O-l,000)  =2,727,000  pounds  per  square  Inch. 

E  ( 1 ,000-1,600)  =>2,600,000  pounds  per  square  inch. 

£  (1,600-2,000)  =2,148,000  pounds  per  square  inch. 

E  (2,000-2,600)  » 1 .714,000  pounds  per  square  Inch. 
Ultimate  strength. 

.0005 

.0010 

.0017 

.0028 

.0046 
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No.  1562. 

Marks,  Vul.  1 :1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  i''  trap  rock,  2. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  149.1  pounds. 
Dimensions,  23''.92X3''.99X6''.02. 
Sectional  area,  24.02  square  inches. 
Gauged  length,  12". 


Applied  loads. 


Total. 


Pound*. 
2,402 
4,804 
7,206 
9,608 
12,010 
14,412 
16,814 
10,216 
21,618 
24,020 
28,824 
33,628 
38,432 
43,236 
48,040 
52,844 
57,648 
62,452 
67,256 
72,060 

76,864 

81,668 

86,472 

91,276 

96,080 

100.884 

105,688 

100,600 


Per  souare 
inch. 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 
3,400 
3,600 
3.800 
4,000 
4.200 
4,400 
4,. 560 


In  gauge 

Compres- 
sion. 

Inch. 

0. 
.0004 
.0007 
.0010 
.0013 
.0016 
.0020 
.0024 
.0027 
.0032 
.0038 
.0045 
.0054 
.0061 
.0071 
.0060 
.0088 
.0097 
.0104 
.0115 

.0125 
.0138 
.0150 
.0161 
.0176 
.0199 
.0221 

)d  length. 

Set. 

1 
Inch. 
0. 

.0003 



.0005 

.0012 

.0020 

.0040 

.0058 

Remarks. 


Initial  load. 


R(500-l,000)  =3,529,000  pounds  per  square  inch. 


K(  1,000-2,000)  =3,750,000  pounds  per  square  inch, 


K   (2.000-3,000)^3,333,000  pounds  per  square 
inch.    Corner  cracked. 


E( 3,000-4 ,000) -2,927,000  pounds  per  squareinch, 


intimate  strength. 


H.  Doc.  291,  68-3 21 
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No.  1563. 

Marks,  Vul.  1:1:2,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  1;  i"  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement   by  weight. 
Aee,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  152  pounds. 

Dimensions,  24''.00  X3''.94  X 6^.01. 
Sectional  area,  23.68  square  inches. 
Gauged  length,  12". 


Applied  loads. 


Total. 


Pounds. 
2,388 
4,736 
7,104 
0,472 
U,840 
14,208 
lft,676 
18,044 
21,312 
23,680 
28,416 
33,152 
37,888 
42,624 
47,360 
52,096 
56,832 
61,568 
66,304 
71,040 
75,776 
80,512 
85,248 

04,720 
00,000 


Per  square 
inch. 


"Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

4,180 


In  gauged  length. 


Compn»-         g,,. 


Inch. 
0. 

.0002 

.0003 

.0005 

.0006 

.0011 

.0014 

.0016 

.0020 

.0022 

.0026 

.0031     I 

.0036 

.0040 

.0045    I 

.0050    , 

.0056 

.0063 

.0070 

.0070 

.0060 

.0090 

.0100 

.0120 

.0135 


Inch. 
0. 


.0001 


.0003 


Remarks. 


IniUal  load. 


.0003 


,0006 


.0018 


E (500- 1,000)  =5,000,000  pounds  per  square  inch. 


E(  1,000-2,000)  -=5,217,000  pounds  per  square  Inch, 


E (2,000-3,000)  -3370,000  pounds  per  square  inch. 


E  (3,000-4 ,000)  -  2,727,000  pounds  per  square  inch. 
Ultimate  strength. 
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No.  1564. 

Marks,  Vul.  1:2:3,  June  20. 

Composition:  Vulcanite  cement,  1;  sand,  2;  i''  trap  rock,  3, 
Water  used  in  gauging,  45  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  173  days.     (First  2  days  and  last  6  days  in  air.) 
Weight  per  cubic  foot  (mimediately  after  being  taken  from  the 
water),  150.8  pounds. 

Dimensions,  24''.00  X3''.90  X6''.00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12''. 


Applied  loads. 


TuUl. 


Pounds. 
2,340 
4,680 
7,020 
0,360 
11,700 
14,040 
16,380 
18,720 
21,060 
23,400 
28,080 
32,760 
37,440 
42,120 
46,800 
51,480 
56,160 
60,840 
65,520 
70,200 
74,880 
79,560 
84,240 
86,600 


Per  aaiutre 
inch. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,700 


In  gauged  length. 


Compres- 
Bion. 


Inch. 

0. 
.0001 
.0003 
.0006 
.0010 
.0013 
.0016 
.0020 
.0023 
.0026 
.0034 
.0042 
.0050 
.0050 
.0072 
.0081 
.0001 
.0102 

.  .0113 
.0126 
.0144 
.0160 
.0185 


Set. 


Inch. 
0. 


0. 


Remarks. 


Initial  load. 


.0003 


.0013 


K  (500-1,000)— 4,615,000  pounds  per  square  inch. 


E  (1,000-2,000)  -3,333,000  pounds  per  square  inch. 


.C025    I  £(2,000-3,000) -2,927,000  pounds  per  square  inch. 


Ultimate  strength. 
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No.  1565. 

Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  i"  trap  rock,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  175  days.     (First  day  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  aiter  being  taken  from  the 
water),  150.3  pounds. 

Dimensions,  24''.04X3''.89X6''.02. 
Sectional  area,  23.42  square  inches. 
Gauged  length,  12*. 
Porous  at  one  end  of  prism. 


Applied  loads. 

In  gaage* 

Compres- 
sion. 

Inch. 
0.         ^ 
.0005 

d  lengtli. 

Total. 

Per  square 
inch. 

Set. 

Remarks. 

Poundi. 

2,342 

4,684 

7,026 

9,368 

11,710 

14,052 

16,394 

18,736 

21,078 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 

Inch. 
0. 

Initial  load. 

• 
K  (500-1 ,000) »  2,500,000  pounds  per  square  inch. 

.0008 
.0012 
.0017 
.0022 

.0002 

.0026 
.0032 
.0040 
.0049 
.0078 

23,420 
28,1(M 

1,000 
1.200 

.0010 

32,788               1,400 
34,600               1.480 

.0129 
.0323 

Ultimate  strength. 

No.  1566. 

Marks,  Vul.  1:3:6,  June  25. 

Composition:  Vulcanite  cement,  1;  sand,  3;  J"  trap  rock,  6. 
Water  used  in  gauging,  40  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  168  days.     (First  7  days  and  fast  4  days  in  air.; 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  155.8  pounds. 

Dimensions,  24''.05X3''.90X6''.06. 
Sectional  area,  23.63  square  inches. 
Gauged  length,  Ti''. 


Applied  loads. 


In  gauged  length. 


T^t^t      'Per square    Compres- 
^®^*'  inch.  slon. 


Pounds. 

2,363 

4,726 

7,089 

9,452 

11,815 

14, 178 

16,541 

18,904 

21,267 

23,630 

25,993 

28,35G 

30,719 

33,062 

33,400 


— 

Pounds. 

Inch. 

100 

0. 

200 

.0002 

300 

.0005 

400 

.0010 

500 

.0016 

600 

.0024 

700 

.0031 

800 

.0041 

900 

.0051 

1,000 

.0070 

1,100 

.0089 

1,200 

.0111 

1,300 

.0146 

1,400 

.0225 

1,410 

Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


,0002 


,  0020       K  (500-1 ,000) — 1,667,000  pounds  per  square  inch. 


.,  Ultimate  strength. 
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No.  1567. 
Marks,  Vul.  1:1:2,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  1;  2^"  trap  rock,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement,  bv  weight. 

Age,  set  in  water,  .171  dajs.     ( —  and  last  6  aays  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  tne 
water),  153.9  pounds. 

Dimensions,  24''.03X3''.99X6''.00. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12''. 


Applied  loads. 


In  gauged  length. 


Total. 

Per  aouare 
inch. 

Pounds. 

Pottiid«. 

2,394 

100 

4,788 

200 

7,182 

300 

9,57e 

400 

11,970 

500 

14,364 

600 

16,758 

700 

19,162 

800 

21,546 

900 

23,940 

1.000 

28,728 

1,200 

33,516 

1,400 

38,304 

1,600 

43,092 

1,800 

47,880 

2,000 

52,668 

2,200 

Compres- 
sion. 


Set. 


Inch. 
0. 
.0003 

Inch. 
0. 

.0005 

.0007 

.0010 
.0013 

.0001 

.0016 



.0020 

.0024 

.0027 
.0035 

.0005 

.0043 

.0051 

.0065 

.0088 

.0031 

Remarks. 


Initial  load. 


E  (500-1,000)*- 4,615,000  pounds  per  square  inch. 


E   (l,00r-2.()00)- 3.429,000  pounds  per  square 

inch. 
Ultimate  strength. 


No.  1568. 
Marks,  Vul.  1:2:3,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2^''  trap  rock,  3. 
Water  used  in  gauging,  37.5  per  cent  of  cement,  by  weight. 

Age,  set  in  water,  175  dajs.     ( and  last  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 

Dimensions,  24''.08X3''.90X  6^.00. 
Sectional  area,  23.40  square  inches. 
Gauged  length,  12''. 


Applied 

1  loads. 

Per  square 
inch. 

ToUI. 

Pounds. 

Pounds. 

2,340 

100 

4,080 

200 

7,020 

300 

9,360 

400 

11,700 

500 

14,040 

600 

16,380 

700 

18,720 

800 

21,060 

000 

23,400 

1.000 

28,080 

1,200 

32,760 

1,400 

37,440 

1,600 

39,400 

1,680 

In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 
.0003 
.0006 
.0011 
.0015 
.0020. 
.0024 
.0029 
.0035 
.0040 
.0054 
.0075 
.0139 


Set. 


Inch. 
0. 


.0004 


.0012 
.0068'  I 


Remarks. 


Initial  load. 


E  (500-1,000) » 3.529,000  pounds  per  square  Inch. 


Ultimate  strength. 


Fracture  occurred  in  part  through  pieces  of  the  2^"  broken  stone. 
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No.  1569. 

Marks,  Vul.  1:2:4,  June  22. 

Composition:  Vulcanite  cement,  1;  sand,  2;  2 J*  trap  rock,  4. 

Water  used  in  gauging,  42.9  per  cent  ot  cement,  by  weight. 

Age,  set  in  water,  175  dajs.     ( and  last  10  days  in  air.) 

Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  154.9  pounds. 
.  Dimensions,  24''.20X4''.00X6''.05. 

Sectional  area,  24.20  square  inches. 

Gauged  length,  12*. 

Porous  spo^  along  length  of  prism. 


Applied  loads. 

In  gauged  length. 

Com  pros-         a^^ 
sion.      1 

Remarks. 

Toui.  '••;^"^" 

Pounds. 

2,420 

4,840 

7,260 

9,680 

12,100 

14,520 

16,940 

19,360 

21,780 

24,200 

26,620 

29,040 

29,200 

Pounds. 
100 
200 

aoo 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,210 

Inch.            Inch. 
0.           1       0. 
.0004     

Initial  load. 

.0007     

.0013    ' 

.0018    ,          .0006 
. 0023     

.0030    1 

.0038     

.0047     

.0065    ;          .0028 
.0088    1 

E  (500-1,000) -2,400,000  pounds  per  square  Inch. 
Ultimate  strength. 

.0143              .0079 

No.  1570. 

Marks,  Vul.  1:3:6,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  3;  2}'  trap  rock,  6. 
Water  used  in  gauging,  50  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  158.1  pounds. 

Dimensions,  24^03X4^04X6^05. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  12''. 
Porous  places  along  the  prism. 


Applied  loads. 


Total. 


Per  square 
Inch. 


In  gauged  length. 


Compres- 
sion. 


Set. 


— 

- 

Pounds. 

Pounds. 

Inch. 

2,444 

100 

0. 

4,888 

200 

.0005 

7,332 

.%0 

.0012 

9,776 

400 

.0019 

12,220 

TiOO 

.oaw 

14.664 

600 

.0046 

-  17, 108 

700 

.0089 

10,300 

790 

.0176 

Inch. 
0. 


Remarks. 


Initial  load. 


,  0013      K  ( ion  fiiMO  »  2.824,000  pounds  per  square  inch. 


Ultimate  strength. 
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No.  1571. 

Marks,  Vul.  1:1:2,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  1;  cinders,  2. 
Water  used  in  gauging,  29.2  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  da^s  and  last  10  days  in  air.) 
\^ight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  124.2  pounds. 

Dimensions,  24''.20X3''.94X6*.02. 
Sectional  area,  23.72  square  inches. 
Oauged  length,  12^. 
Surface  generally  porous. 


Applied  loadi. 


In  gauged  length. 


Poundt, 
2,372 
4,744 
7,110 

11,880 
14,232 
16,004 
18,070 
21,348 
23,720 
28,464 
33,208 
37,dS2 
42,606 
47,440 

52,184 


Per  Muaie 
inch. 


Pounds, 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 


Compree- 
sion. 


Inch, 

0. 

.0004 
.0000 
.0014 
.0018 
.0024 
.0020 
.0033 
.0040 
.0045 
.0058 
.0072 
.0088 
.0107 
.0120 

.0178 


Set. 


Inch. 
0. 


.0002 


.0015 


Remarks. 


Initial  load. 


.  0004    ,  E  (500-1 ,000)  -  2,400,000  pounds  per  square  inch. 


E  (1.000-2,000) -1,644,000  pounds  per  square 
inch. 
Ultimate  strength. 
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No.  1572. 

Marks,  Vul.  1:2:3,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  3. 
Water  used  in  gauging,  43.8  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  125.4  pounds. 

Dimensions,  24^^.20  X3''.87  X6''.00. 
Sectional  area,  23.22  square  inches. 
Gauged  length,  12*. 
Surface  of  prism  generally  spongy. 


Applied  loads. 

Tot...    •""LX" 

In  gauged  length. 

Remarks. 

Pounds. 

2,322 

4,644 

6,966 

9,288 

11,610 

13,932 

16,254 

18,576 

20,808 

23,220 

25,542 

27.864 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1.200 

Inch. 
0. 
.0004 

Inch. 
0. 

Initial  load. 

E  (500-1 ,000)  - 1 ,420,000  pounds 
Ultimate  strength. 

per  square  inch. 

.0009 
.0015 

.0022 
.0031 

.0003 

.0042 
.0053 
.0066 
.0080 
.0100 
.0118 
.0146 
.0205 

.0019 

30,186    '          1,300 
^,508              1,400 

1 

1 

1 

No.  1573. 
Marks,  1:2:4,  June  26. 

Composition:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Water  used  in  gauging,  57.1  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  6  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  122  pounds. 

Dimensions,  24''.22X3''.99  XG^'.OO. 
Sectional  area,  23.94  square  inches. 
Gauged  length,  12''. 
Surface  of  prism  somewhat  porous. 


Applied  loads. 


Total. 


Pounds. 

2,304 

4,788 

7,182 

9,576 

11,970 

14,364 

16,758 

18,300 

19, 152 

19, 152 


Per  sQuare 
inch. 


Pounds. 

100 
200 
300 
400 
500 
600 
700 
764 
800 

800 


In  gauged  length. 


Compres- 
sion. 


Set. 


Inch. 
0. 


Remarks. 


i 


Initial  load. 


Inch. 
0. 

.0006  ; 

.0016  1 

.0027  

. 0040  . 0006       K  (100-500)- 1,412,000  pounds  per  square  inch. 

.0061  

.  0093  

.0142  ...., 

.0194  .0105 


moK  /Second  application  of  load. 

•"^^     \ Ultimate  strength. 


Sustained  800  pdunds  per  sauare  inch  about  one-half  minute  upon 
second  application,  then  rapidly  yielded  and  completed  fracture. 
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No.  1574. 

Marks,  Vul.  1:3:6,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  3;  cinders,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  119.2  pounds. 

Dimensions,  24''.08  X3".86  xe'^.OS. 
Sectional  area,  23.35  square  inches. 
Gauged  length,  12''. 
Surface  somewhat  porous. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Inch. 
0. 
.0006 
.0020 
.0038 
.0061 
.     .0097 
.0154 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 

2,335 

4,670 

7,005 

9,340 

11,675 

14,010 

16,345 

17,300 

Pounds. 
100 
200 
300 
4U) 
500 
600 
700 
740 

Initial  load. 

.0017 

£(100-^500)  =1,091,000  pounds  per  square  inch. 

\ 

Ultimate  strength. 

1 

No.  1575. 

Marks,  Vul.  1:1:2,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  1;  coarse  gravel,  2. 
Water  used  in  gauging,  33.3  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  170  days.     (First  5  days  and  last  10  days  in  air.) 
Yi^ight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.3  pounds. 

Dimensions,  24''.00  X  3''.96  X  5''.97. 
'  Sectional  area,  23.64  square  inches. 
Gauged  length,  12^. 


Applied  loads.  in  gauged  length. 


Total. 


Pounds. 

2,364 

4,728 

7,092 

9,456 

11,820 

14,184 

16,548 

18,912 

21,276 

23,640 

28,368 

33,096 

37,824 

42,552 

47,280 

52,006 
56,736 
61,464 


Per  square 
incn. 


Pounds. 

100 

200 

300 

400 

SOO 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 


2,200 
2,400 
2,600 


>mpres- 
sion. 

Set. 

Inch. 
0. 
.0004 

Inch. 
0. 

.0009 

.0014 

.0019 
.0025 

.0004 

.0031 

.0037 

.0042 

.0049 
.0063 

.0012 

.0074 

.0068 

.0104 

.0120 
.0140 

.0032 

.0161 

.0265 

Remarks. 


Initial  load. 


E (500-1,000)  =^2,727,000  pounds  per  square  inch. 


K  (1,000-2,000)  -=2,353,000  pounds  per  square 
inch. 


Ultimate  strength. 


380 
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No.  1676. 


1 


Marks,  Vul.  1:2:3,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  3. 
Water  used  in  gauging.  37.5  per  cent  of  cement,  by  weight, 
^e,  set  in  water,  170  aays.     (First  5  days  and  last  10  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  146.8  pounds. 

Dimensions,  24''.00  X  3^.90  X 6''.03. 
Sectional  area,  23.52  square  inches. 
Gauged  length,  12^. 


Applied  loads. 

• 

In  gauged  length. 

• 
Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pimndi. 

2,363 

4,704 

7,056 

9,406 

11,760 

14, 112 

16,464 

18,816 

21,168 

23,530 

28,224 

32,928 

37,632 

42,336 

47,040 

48,500 

Pound*. 

100 

200 

300 

400 

500 

600 

TOO 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,060 

Inch. 

0. 
.0006 
.0009 

.0013 
.0017 
.0023 
.0027 
.0034 
.0040 
.0044 
.0057 
.0071 
.0088 
.0106 
.0133 

Initial  load. 

• 

.0004 

.0010 

E  (500-1,000)  =>2,857,000  pounds  per  square  inch. 

.0034 

E    (1,000-2  000) -1,846,000  pounds  per  square 

inch. 
Ultimate  strength. 

1                      1 

I 
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No.  1577. 

Marks,  Vul.  1:2:4,  June  27. 

Composition:  Vulcanite  cement,  1;  sand,  2;  coarse  gravel,  4. 
Water  used  in  gauging,  42.9  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  171  days.     (First  5  days  and  last  11  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  148.3  pounds. 

Dimensions,  24*.03X3*.99X5''.99. 
Sectional  area,  23.90  square  inches. 
Gauged  length,  12^. 


Applied  loads.              In  gauged  length. 

Remarks. 

TotaL 

Persauare 
Incii. 

Compres- 
Bion. 

Set. 

Pound*. 

2,300 

4,780 

7,170 

0,560 

11,050 

14,340 

16,730 

10,120 

21,510 

23,000 

26,200 

28,680 

31,070 

33,460 

35,850 

38,240 
40,630 

Pound*. 

100 

200 

300 

400 

600 

600 

700 

800 

UOO 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1.600 
1,700 

Inch, 
0. 
.0005 

.0011 

inch. 
0. 

Initial  load. 

* 

.0016 

.0023 
.0030 
.0037 
.0045 
.0052 
.0062 
.0071 

.0007 

.0020 

E  (500-1,000)  =2,308,000  pounds  per  square  inch. 

.0061 
.0002 
.0106 
.0123 

.0150 
.0210 

E   ( 1 ,000-1 ,500)  ^  1,667.000  pounds  per  square 
inch 

.0045 

Ultimate  strength. 

No.  1578. 

Marks,  Vul.  1:3:6,  June  29. 

Composition:  Vulcanite  cement,  1;  sand,  3;  coarse  gravel,  6. 
Water  used  in  gauging,  80  per  cent  of  cement,  by  weight. 
Age,  set  in  water,  169  days.     (First  12  days  and  last  1 1  days  in  air.) 
Weight  per  cubic  foot  (immediately  after  being  taken  from  the 
water),  144.2  pounds. 
Dimensions,  24'.00X3''.83X6''.00. 
.  Sectional  area,  22.98  square  inches. 
Gauged  length,  12"^. 


Applied  loads.* 

in  gauged  length. 

Rep^arks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

inch. 

0. 
.0010 
.0025 
.0047 
.0000 
.0116 

Set. 

Powid*. 
2,206 
4,506 
6,804 
0,102 
11,400 
13,300 

Pounds. 
100 
200 
300 
400 
500 
580 

inch. 
0. 

Initial  load. 

E(100-500)  =  1,200,000  pounds  per  squaM  inch. 
Ultimate  strength. 

.OOfiO 
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885 


Compressive  Elastic  Properties. 

No.  1510. 
Marks,  315. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  l)'^  and  2^' 
trap  rock,  4. 

Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  4  years  1  day. 

Weight  per  cubic  foot,  151.4  pounds. 

Dimensions,  ir.99X  12^.04  X  12^^.05. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5^. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Poundt. 

Compres-         a»* 
sion.      1       ***• 

Pounds, 

Inch, 

Inch. 

14,60B 

100 

0. 

0. 

Initial  load. 

29,016 

200 

.0001 

0. 

43»624 

300 

,nm 

0. 

58,032 

400 

.0004 

0. 

« 

72,M0 

500 

.0006 

.0001 

87,048 

600 

.0006 

.0001 

E -3,571,000  pounds  per  square  inch. 

101,556 

700 

.0010 

.0002 

116,064 

800 

.0012    ;         .0003 

190,572 

900 

.0015    ;         .0004 

146,080 

1,000 

.0018    1         .0005 

E«  3,462,000  pounds  per  square  inch. 

150,588 

1,100 

.0021              .0005 

174,096 

1,200 

.0024 

.0006 

188,604 

1,300 

.0028 

.0008 

203,112 

1,400 

.0032 

.0010 

217,620 

1,500 

.0037 

.0012 

[e^  1,724,000  pounds  per  square  inch. 

232,128 

1,600 

.0042 

.0014 

246,6,16 

1,700 

.0049 

.0019 

261,144 

1,800 

.0057 

.0023 

275,652 

1,900 

.0067 

.0029 

290,160 

2,000 

.0077 

.0035 

904,608 

2,100 

.0089 

.0042. 

319,176 

2,200 

.0101              .0049 

333,684 

2,300 

.0117             .0061 

348,192 

2,400 

.0134    1         .0072 

362,700 

2,600 

.0138             .0079 

403,000 

2,780 

Ultimate  strength. 

••""••••••"•(■••"•••"•••^ 

1 
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No.  1611. 
Marks,  316. 

Composition:  Alpha  Portland  cement,   1;  sand,  2;  1^^  and  2i' 
trap  rock,  4. 

Water  used  in  mortar,  61.2  per  cent  of  cement,  by  weight. 

A^e,  set  in  air,  4  years  1  day. 

Weight  per  cubic  foot,  148.4  pounds. 

Dimensions,  1 1'^.S?  X  12^07  X  12^02. 

Sectional  area,  145.08  square  inches. 

Gauged  length,  5^^. 


Applied  loads. 

In  gauge 

Kl  length. 

> 
Remarks. 

Total. 

Per  square 
inch. 

Pound*. 

Compres- 
Blon. 

Set. 

Pomndt. 

Inch. 

eh. 

14  508 

100 

1       0. 

1 

Initial  load. 

29.016 

200 

1         .0001 

0.           ' 

43,524 

300 

.0002 

0. 

58  082 

400 

.0004 

0. 

72,540 

500 

.0006 

0. 

87.048 

600 

.0u06 

.0001 

K  ^3,571,000  pounds  per  square  Inch. 

101,556 

700 

.0010 

.0002 

116,064 

800 

.00i2 

.0002 

130,572 

900 

.0015 

.0003    1 

145.080 

1,000 

.0017 

.0004 

E  ^3,462,000  pounds  per  square  inch. 

150,588 

1,100 

.0019 

.0005 

174,006 

1,200 

.0022 

.0006 

188.604 

1,300 

.0026 

.0007 

203,112 

1,400 

.0028 

.0n06 

217,620 

1,500 

.0031 

.0009 

-E  =2,273,000  pounds  per  square  inch. 

232,128 

1,600 

.0036 

.0011 

246,636 

1,700 

.0040 

.0012 

261,144 

1,800 

.0044 

.0014 

275,652 

1,900 

.0049 

.0017 

290,160 

2,000 

.0056 

.0021 

304,668 

2,100 

.0061 

.0024 

319,176 

2,200 

.0070 

.0020 

333,684 

2,300 

.OOW) 

.0036 

348,192 

2,400 

.0088 

.0042 

362,700 

2,500 

.0103 

.0055 

377,208 

2,600 

.0127 

.0075 

Crack. 

416,000 

2,870 

Ultimate  strength. 
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No.  1512. 
Marks,  393. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^^  trap  rock,  4. 
Water  used  in  mortar,  58.3  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  4  years. 

Weight  per  cubic  foot,  151.7  pounds.  ^ 

Dimensions,  ll^'.OO  X  12''.05  X  12''.04. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Pounds. 

14,508 

29,016 

43,624 

58,032 

72,540 

87,048 

101,556 

116,064 

130,572 

145,060 

150,588 

174,096 

188,604 

203,112 

217,620 

232,128 

246,636 

261,144 

275,652 

290,160 

304,668 

319,176 

333,684 

348,192 

362,700 

377,206 

391,716 

406,224 

421,000 


Per  square  I  Compres- 
tnch.      '      don. 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,400 

2,500 

2,600 

2,700 

2,800 

2,900 


Inch. 

0. 
.0001 
.0003 
.0005 
.0007 
.0010 
.0012 
.0014 
.0017 
.0020 
.0023 
.0026 
.0030 
.0033 
.0036 
.0040 
.0045 
.0050 
.0056 
.0063 
.0070 
.0077 
.0066 
.0008 
.0112 
.0148 
.0190 
.0274 


Set. 


Inch. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0003 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0020 
.0024 
.0027 
.0031 
.0037 
.0044 
.0063 
.0080 
.0106 
.0161 


Remarks. 


Initial  load. 


£=3,125,000  pounds  per  square  inch. 


E =3,214,000  pounds  per  square  inch. 


E= 2,000,000  pounds  per  square  inch. 


Crack. 

Ultimate  strength. 


H.  Doc.  291,  68-3 22 
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No.  1513. 
Marks,  394. 

Composition:  Alpha  Portland  cement,  I ;  sand,  2;  2^^  trap  rock,  4. 
Water  used  in  mortar,  58.3  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  4  years. 
Weight  per  cubic  foot,  152.3  pounds. 
Dimensions,  1 1\93  X  12''.03  X  12^02. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5", 


Applied  loads. 

Id  gauged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Inch. 

Set. 

PouwU. 

Pounds. 

Inch. 

H,4&0 

100 

0. 

a 

28,920 

200 

.0002 

0. 

43,380 

300 

.0004 

.0001 

57,840 

400 

•       .0007 

.0002 

72,300 

500 

.0010 

.0003 

86,760 

600 

.0012 

.0004 

101,220 

700 

.0016 

.0006 

115,680 

800 

.0019 

.0007 

130,140 

900 

.0022 

.0009 

144,600 

1,000 

.0025 

.0010 

150,060 

1,100 

.0029 

.0012 

173,520 

1,200 

.0033 

.0013 

187,080 

1,300 

.0037 

.0015 

202,440 

1,400 

.0040 

.0017 

216,000 

1,500 

.0044 

^.0018 

231,360 

1,600 

.0047 

.0019 

245,820 

1,700 

.oaw 

.0020 

260,280 

1,800 

.mm 

.0021 

274,740 

1,900 

.0057 

.0022 

289,200 

2,000 

.0060 

.0023 

375,000 
413,000 

2.590 

2,860 

» 

•  Remarks. 

Initial  load. 

K  =3,125,000  pounds  per  square 

inch. 

K=:3,000,000  pounds  per  square 

inch. 

E^  2,273,000  pounds  per  square 

inch. 

Crack. 

Ultimate  strength. 
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CONCRETE  AND  MORTAR  COLUMNS. 


PLAIN  AND  REfiNFORCED  WITH  LONGITUDINAL  STEEL 

BARS. 

REfiNFORCING    BARS   EXTEND  FROM   END  TO   END   OF 

THE  COLUMNS. 


Material,  in  part,  exhibited  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo., 
1904. 
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CONCRETE   COLUMNS. 


Reinforced  and  plain. 


i^ao 
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OONCBETE    AND   MoHTAft   COLUMNS. 


No.  1618. 


CEMENT    MORTAR    COLUMN. 

1 : 1  Mixture. 

Plain  column^  without  reenforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1. 
je,  set  in  air,  6  months, 
eight  of  column,  total,  1,192  pounds. 
Weight  of  mortar,   1,192  pounds  =  135  pounds  per  cubic  foot. 
Hei^t  of  colunm.  95.55  inches. 

Sectional   area  oi  column,   gross,  12''.60X12*'.67  =  159.64  square 
inches. 

Gauged  length,  50^^. 


Applied  loads. 

IngaugK 

Compres- 
sion. 

Inch. 

0. 
.0007 
.0013 
.0021 
.0030 
.0038 
.0048 
.0056 
.0065 
.0075 
.0084 

.0016 
.0034 
.0051 
.0069 
.0085 
.0070 
.0064 
.0036 
.0018 

.0092 
.0103 
.0110 
.0121 
.0127 
.0136 
.0144 
.0153    . 

.0020    1 

»d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
760 
800 
850 
900 
950 
1,000 

200 

Set. 

Pounds. 
15,964 
23,046 
31,928 
99,010 
47,892 
55,874 
63,a56 
71,838 
79,820 
87,802 
95,784 

Inch, 
0. 

Initial  load. 

E  (100-600) =3,125,000  pomids  per  square  inch. 

E  (600-1.000)  =3,090,000  pounds  per  square  inch. 

.0001 

.0001 

.0002 

.0003 

.0004 

.0003 

103,766 
111,748 
119,730 
127,712 
135,604 
143,676 
151,658 
159,640 

.0004 

.0006 

.0007 

.0007 
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No.  1618 — Continued. 


Appllec 

1  loads. 

Per  square 
Inch. 

In  gauge 

Compres- 
sion. 

Inch. 
.0036 
.0056 
.0074 
.0001 
.0075 
.0060 
.0040 
.0021 

.0150 
.0160 
.0177 
.0188 
.0106 
.0204 
.0211 
.0221 
.0226 
.0236 

.0028 
.0045 
.0063 
.0083 
.0100 
.0083 
.0066 
.0047 
.0028 

.0241 
.0251 
>ad  3  hours. 
.0264 
.0277 
.0288 
.0295 
.0304 
.0813 
.0321 
.0830 

.0045 
.0063 
.0081 
.0100 
.0119 
.0103 
.0065 
.0065 
.0046 
.0044 
.0061 
.0119 
.0150 
.0183 
.0154 
.0123 
.0066 
.0048 

.0342 
.0352 
.0361 
.0371 
.0878 
.0888 
.0393 
.0405 
.0415 
.0424 

.0064 
.0077 
.0096 
.0116 

d  length. 
Set. 

_    _    _ 

Inch. 

j 

Total. 

1    Pounds. 

Remarks. 

Pounds. 
300 
400 
500 
600 
500 
400 
300 
200 

1,050 

• 

1 

.0007 

1 

167,622 

175,604 
183,586 
191,568 
199,550 
207,532 
215,514 
223,496 
231,478 

1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 

.0006 

.0010 

.0012 

• 

.0014 

239,460 

1            ' 

1 

.0015 

E  ( 1.000-1,500)  =3,333,000  pounds  per  square 
Incn. 

400 
500 

600 

» 

500 
400 
300 
200 

1,550 
1,600 
ider  initUl  U 
1,660 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

200 
300 
400 
500 
600 
500 
400 
300 
'M) 
2U0 
400 
600 
800 
1,000 
800 
600 
400 
200 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 

200 
300 
400 
500 

• 

.0013 

247,442 
255.424 
Rested  uja 
203,406 
271,388 
279,370 
287,352 
205,334 
303,316 
311,296 
319,280 

.66i5 

.0027 

.0030 

.0031 

.0032 

E  (1.500-2,000) » 3,247,000  pounds  per  square 
inch. 

. 

■ 

1 

1 

.0032 



1 

1 

!         

.0083 

327,262 
335,244 
343,226 
351,206 
359,190 
367,172 
375,154 
383,136 
391,118 
399,100 

.0039 

.0040 

.0043 

.0043 

.0040 

E  (2,000-2,500)  =3,247,000  pounds  per  square 
inch. 

\ 


350 


OONCBBTE   AND   MORTAR   COLUMNS. 


No.  1618 — Continued. 


AppUec 
Total. 

1  loads. 

Per  square 
inch. 

In  gauged  length. 

Compres-         q_|, 
sion.              ^*- 

Inch.            Inch. 
.MM     

Remarks. 

Pounds. 

Pounds. 
600 

• 

Micrometer  removed. 
Upper  end  of  column  cracked, 
iter  which  the  micrometer  was  reapplied  and 

500              .0118 
400              .0100 
300              .0079 
200              .0060 
200         '     .0050 

.0044 

400 
600 
800 
1,000 
800 
600 
400 
200 

3,790 

» initial  loa 

;ro  under  inl 

100 

•    200 

300 

400 

.0096 
.0131 
.0165 
.0196 
.0168 
.0136 
.0100 
.0060 

1 

.0044 

•605,000 

Released 
set  at  c« 

d  and  restec 
tial  load. 
0. 
.0015 
.0033 

.0051 

i  17  hours,  t 

.500               .0070 

' 

600 
500 
400 
300 
200 
200 
400 
600 

.0090 
.0073 
.0055 
.0037 
.0018 
.0015 
.0053 
.0000 

0. 

800    1          .01% 

1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,000 
2,800 
2,600 
2,400 
2,200 
2,000 
'  1,800 
1,600 
1,400 
1,200 
1,000 
800 
600 
400 

200 

200 
300 
400 
500 
600 
500 
400 
300 
200 

.0156 
.0188 
.0221 
.0250 
.0280 
.0314 
.0347 
.0380 
.0420 
.0450 
.0483 
.0519 
.0498 
.0473 
.0444 
.0415 
.0388 
.0359 
.0329 
.0297 
.0267 
.0236 
.0204 
.0170 
.0135 
.0095 

.0049 

.0035 
.0055 
.0075 
.0094 
.0118 
.0096 
.0086 
.0064 
.0042 

Immediate  set. 

Set  after  5  mmutes'  rest. 

Set  after  25  minutes'  rest. 

.0030 

.0023 

I        .0020 

.... 

Micrometer  removed. 

.0027 

CONCRETE    AND   MORTAR   COLUMNS. 


351 


No.  1618 — Continued. 


Applied  loads. 


Total. 


P<mnd9. 
800,000 


In  gauged  length. 


Per  square    Compres- 
sion. 


Pounds. 
5,011 


Inch. 


Set. 


Inch. 


Remarks. 


Maximum  load  of  the  testing  machine  applied 
without  failure  of  column.  An  irregular, 
longitudinal  crack  20*  long  opened  at  middle 
of  length  of  column. 

After  sustaining  total  load  of  800,000  pounds,  the  load  was  reduced  to  15,964  pounds  totAl  (100 
pounds  per  square  inch).  The  micrometer  was  again  applied  on  a  gaugea  length  of  60*,  as 
nefore,  and  after  the  column  had  rested  30  minutes  was  reset  at  zero,  and  column  agisUn 
loaded. 

Micrometer  set  at  sero. 


100 
200 
300 
400 
500 
600 
500 
400 
300 
200 


200 
400 
800 
1,200 
1,600 
2,000 
2,400 
2,800 
3,200 
3,600 
4,000 
3,600 
3,200 
2,800 
2,400 

2,000 

1,600 
1,200 

800 

400 

200 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 


.0014 
.0035 
.0054 
.0073 
.0091 
.0076 
.0050 
.0040 
.0019 


.0011 
.0050 
.0122 
.0180 
.0254 
.0320 
.0300 
.0456 
.0528 
.0606 
.0673 
.0630 
.0575 
.0515 
.0455 
.0391 
.0387 
.0327 
.0260 
.0188 
.0180 
.0106 

.0068 

.0031 
.0070 
.0107 
.0141 
.0177 
.0147 
.0114 
.0078 
.0037 


.0001 
-.0005 


.0035 
.0017 
.0016 


After  resting  40  minutes  under  initial  load. 


Immediate  recovery. 
After  5  minutes'  rest. 


Immediate  reoovBry. 
After  3  minutes'  rest. 

Immediate  set. 
After  10  minutes'  lest. 
After  15  minutes'  rest 


.0018   I  Test  discontinued. 
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No.  1611. 

1:1:2  Mixture. 

Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,   1;  sand,   1;  pebbles 
ii"  to  1  J''),  2.     Water,  42.5  per  cent  of  cement,  by  weight. 
Age,  set  in  air,  7  months  28  days. 
Weight  of  column,  total,  1,249  pounds. 

Weight  of  concrete,  1,249  pounas  =  144.1  pounds  per  cubic  foot, 
Hei^t  of  column,  94.80  inches. 

Sectional  area  of  column,  gross,  12''.56  X  12^.58  =  158  square  inches. 
Gauged  length,  50*. 


Applied  loads.             In  gauged  length. 

1 
Remarlu. 

ToUl. 

Per  sauare 
inch. 

Pounds. 
100 

160 
200 
260 
300 
360 
400 
460 
600 
560 
600 
650 
700 
760 
800 
850 
900 
960 
1,000 
1,060 

C.,mpn«-         set. 

1 

Pounds. 
15,800 

23,700 

31,600 

30,600 

47,400 

56,300 

63,200 

71,100 

79,000 

86,900 

94,800 

102,700 

110,600 

118,600 

126,400 

134,300 

142,200 

160,100 

158,000 

165,900 

173,800 

181,700 

180,600 

197,600 

205,400 

213,300 

221,200 

229,100 

237,000 

244,900 
252,800 
260,700 
268,600 
271,000 

Inch. 
0. 

.0009 

Inch. 
0. 

Initial  load.    Loaded  with  20,000  pounds  be- 
fore testing. 

E  (100-600)  »2,976,000  pounds  per  square  Inch. 
E  (600>1,000)  =2,632^)00  pounds  per  square  inch. 

E   (1.000-1,600)  =2,600,000  pounds  per  square 
inch.                                                                   1 

Ultimate  strength 

.0018 
.0027 
.0036 
.0046 
.0057 
.0060 
.0078 
.0090 
.0101 
.0112 
.0124 
.0135 
.0147 
.0159 
.0170 
.0181 
.0194 
.0204 

.0003 

.0007 

.0011 

.0014 

.0017 

.0021 

J)026 

.0090 

.0034 

1,100    1          .0218 
1,160              .0233 

.0099 

1,200              .0244 
1,260    ,         .0250 

.0044 

1,300 
1,3S0 
1,400 
1,460 
1,600 

1,550 
1,600 
1,650 

.0270 
.0285 
.0300 
.0323 
.0335 

.0349 

.0062 

.6660 

.0075 

.0361 
.0382 

.0061 

1,700 
1,720 

.0400 

.6696 

Opened  oblique  cracks  2  feet  from  upper  ^P^  of  coIudmi, 
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No.  1613. 
1 :1 :2  Mixture. 
Refinforced  with  4  twisted  steel  bars,  each  95.30  inches  long. 


D 

".76 

D 

D 

^ 
^ 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  1;  pebbles 
(i*  to  li''),  2.     Water,  42.6  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  8  months. 

Weight  of  column,  total,  1,300  pounds. 

Weight  of  concrete,  1,239  pounds  =  144.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  95.30  mches. 

Sectional  area  of  column,  gross,  12^^.53  Xl2''.63  =  158.25  square 
inches. 

Sectional  area  of  steel  bars,  ''.76X''.76=^J  ".578X4=2.31  square 
inches. 

Gauged  length,  50*. 


Applied  loads. 


In  gauged  length. 


Total. 


Pound*. 
15,825 

23,738 

31,650 

39,563 

47,475 

55,388 

63,300 

71,213 

79,125 

87, «» 

94,950 

102,863 

110,775 

118,688 

126,600 

134,513 

142, 425 

150,338 

158,250 

166.163 

174,075 

181,988 

189,900 


Per  square 
Inch. 


Pounds. 
100 

150 

20O 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

760 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 


Compres- 
sion. 


Set. 


Indi, 
0. 

.0005 

.0010 

.0015 

.0021 

.0032 

.0040 

.0050 

.0063 

.0074    ' 

.0087    ' 

.0097 

.0109    I 

.0117 

.0124    , 

.0136 

.0145 

.0156 

.0169 

.0183 

.0195 

.0207 

.0219 


Inch. 
0. 


.0001 


.0004 


.0010 


.0017 


,0028 


.0031 


.0037 


.0043 


.0050 


.0054 


.0058 


Remarln. 


Initial  load.    Loaded  with  15,000  pounds  be- 
fore testing. 


E  (100-600)  ^4,237,000  pounds  per  square  inch. 


E  (600-1,000)  =3|333,000  pounds  per  square  inch. 


H.  Doc.  291,  58-3- 
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No.  1613— Continued. 


Applied  loads. 


In  gauged  length. 


Total. 


197,813 
205,725 
213,638 
221,550 
229,463 
237,376 

245,288 
253,200 
261, 113 
269,025 
276,938 
284,850 
292,763 
300,675 
308,588 
316,500 


430,000 


458,000 


Per  square    Compres- 
incn.      I       sion. 


Pounds. 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 


2,720 

100 

500 

1,000 

1,500 

2,000 

2,500 

2,000 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

1,000 

500 

100 

500 

1,000 

500 

100 

2,800 


Inch. 
.0228 
.0239 
.0251 
.0261 
.0271 
.0281 

.0292 
.0303 
.0314 
.0323 
.0332 
.0344 
.0359 
.0370 
.0380 
.0392 


0. 
.0079 
.0180 
.0271 
.0354 
.0438 
.0382 
.0313 
.0232 
.0125 


.0090 
.0195 
.0287 
.0216 
.0116 


.0096 
.0201 
.0111 


Set. 


Inch. 

".bm 


.0065 
.6668' 


.0071 

.'6675' 


.0078 

.6082" 

.0086" 


.0014 


.0013 


.0013 


Remarks. 


E   (1.000-1,500)  =2,660,000  pounds  per  square 
inch. 


£   (1,500-2,000)  =2,688,000  pounds  per  square 

inch. 
Micrometer  removed. 
Maximum  load  applied  and  released. 

Micrometer  reapplied  and  adjusted  at  sero. 


'.0006  set  after  resting  15  minutes. 


Ultimate  strength. 


Opened  oblique  cracks  near  the  upper  end  of  the  column. 
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No.  1609. 
1:2:3  Mixture. 
Plain  column,  without  reinforcing  bars. 


Composition^  bv  volume:  Vulcanite  cement,  1;  sand  (J'' sieve),  2; 
pebbles  (J"  to  1^  diameter),  3. 
Age,  set  in  air,  7  months  25  days. 
Weight  of  column,  total,  1,234  pounds. 

Weight  of  concrete,  1,234  pounds  =  143.2  pounds  per  cubic  foot. 
Height  of  column,  94.75  inches. 

Sectional  area  of  colunm,  12^^.50  X12''.57  =  157.12  square  inches. 
Gauged  length,  50". 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Persauare 
{       inch. 

Pounds. 
100 

150 

1             2U0 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,0S0 

1,100 

1,150 

1,200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,500 

1,550 
1,600 
1,709 

Comprea- 
sion. 

Inch. 
0. 

.0007 
.0017 
.0028 
.0038 
.0050 
.0063 
.0075 
.0087 
.0101 
.0113 
.0126 
.0140 
.0155 
.0170 
.0182 
.0196 
.0212 
.0229 
.0244 
.0250 
.0278 
.0293 
.0906 
.0328 
.0849 
.0364 
.0391 
.0400 

.0436 
.0464    1 

Set. 

1 

Pounds. 
15,712 

23,568 

31,424 

39,280 

47,136 

54,992 

62,848 

70,704 

78,560 

86,416 

94,272 

102,128 

109,984 

117,840 

125,608 

133,552 

141,408 

149,264 

157,120 

164,976 

172,832 

180,688 

llS>,  d44 

196,400 
204,256 
212,112 
219,968 
227,824 
235,680 

243,536 
251,392 
278,000 

Inch. 
0. 

Initial  load.    Loaded  with  about  20,000  pounds 
before  testing. 

£  (100-600)  =2,874,000  pounds  per  square  inch. 

.0006 

.0010 

.0015 

.0019 

.0026 

.0033 

t 

.0040 

£  (600-1,000)  =2,381,000  pounds  per  square  inch. 

.0049 

.0058 

.0069 

.0078 

.0000 

.0104 

.0122 

E  (1.000-1,500)^2,155,000  pounds  per  square 

.0150 

Ultimate  strength. 

1 

Opened  longitudinal  cracks  somewhat  oblique  to  axis  of  column, 
near  upper  end. 
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No.  1612. 
1:2:3  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95.30  inches  long. 


^ 
^ 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
d"  to  1^^  diameter),  3.     Water,  53.1  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  28  days. 

Weight  of  column,  total,  1,301  pounds. 

Weight  of  concrete,  1,240  pounds  =  142.2  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Height  of  column,  95.30  inches. 

Sectional  area  of  column,  gross,  12^^.65  X  12^^.68  =  160.40  square 
inches. 

Sectional  area  of  steel  bars,  ".76X''.76=  '-^''.578X4=2.31  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 
TOUI.       -.4,^ 


Pounds. 

16,040 

24,060 

32,080 

40,100 

48,120 

56,140 

64,160 

72,180 

80,200 

88,220 

96,240 

104,260 

112,280 

120,300 

128,320 

136,340 

144,360 

152,380 

160,400 

168,420 

176,440 

184,460 

192,480 

200,500 

208,520 


Per  sQuare 
inci 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,260 

1,300 


In  gauge 

Compres- 
sion. 

• 

d  length. 

Set. 

Inch. 
0. 

Inch. 
0. 
.0010 

.0025 
.0038 

.0005 

.0051 
.0065 

.0010 

.0079 
.0093 

.6615    j 

Remarks. 


Initial  load. 


.0106 
.0120 
.0131 
.0149 
,0160 
0174 
0187 
0202 
.0216 
0230 
0240 
0254 
0268 
0281 

.0306 
.0317 


'           .0149 

.0160 
.0174 
.0187 
.0202 
.0216 
.0230 
.0240 
.0254 
.0268 
.0281 

.0031 

.0038 

.0042 

.0045 

.0049 

.0020 
.6625' 
6631 
0038 
6642' 
6645 
6649 
.6653' 

ooeo" 


E  (100-600) -=2,358,000  pounds  per  square  inch 


K  (600-1,000) =2,247,000  pounds  per  square  inch 
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No.  1612— Continued. 


Applied  loads. 

In  gauge 

Compres- 
sion. 

»d  length. 

Remarks. 

Total. 

Per  square 
inch. 

Set. 

Pounds. 
216,540 
224,560 
232,580 
240,600 

248,620 
256,640 
264,660 
2'r2,680 
280,700 
288,720 
322,000 

Pounds. 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
2,010 

Inch. 
.0331 

Inch. 

E  (1.000-1,500) =2,273,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0345 
.0363 
.0375 

.0390 

.0066 

.0070 

.0408 
.0422 
.0435 
.0456 
.0473 

.0078 

.0061 

.0084 

Opened  oblique  cracks  in  upper  end  of  column;  and  in  the  vicinity 
of  a  porous  spot  2  feet  from  tne  top. 
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No.  1583. 
1:2:4  Mixture. 
Plain  column,  without  refinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  H"  sieve),  2; 
pebbles  d"  to  1 J  diameter),  4.  Water,  56.7  per  cent  of  cement,  by 
weight. 

Age,  set  in  air,  3  months  17  days. 

Weight  of  column,  total,  1,284  pounds. 

Weight  of  concrete,  1,284  pounds  =  147.6  pounds  per  cubic  foot. 

Height  of  column,  94.73  inches. 

Sectional  area  of  column,  gross,  12^.66  X12''.59  =  159.39  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Comprea- 
sion. 

Set. 

Pounds. 

15,939 

23,908 

31,878 

39,847 

47,817 

55,786 

63,756 

71,725 

79,605 

87,664 

95,634 

103,603 

111,573 

119,542 

127,512 

135,487 

143,451 

151,420 

159,390 

167,359 

175,329 

183,298 

191,268 

199,237 

207,207 

215, 176 

223,146 

231,116 

239,085 

247,054 
255,024 
262,993 
270,963 
272,000 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 
1,600 
1,650 
1,700 
1,710 

Inch. 

0. 
.0006 
.0013 
.0022 
.0030 
.0039 
.0050 
.0060 
.0070 
.0080 
.0090 
.0101 
.0112 
.0126 

Inch. 
0. 

Initial  load 

K  (100-600) -3,425,000  pounds  per  square  inch. 
E  (600-1,000) -2,817,000  pounds  per  square  inch. 

E   (1.000-1,500) -2,358,000  pounds  per  square 
inch. 

Ultimate  strength. 

0. 

.0006 

.0007 

.0017 

.0137 
.0149 

.0030 

.0162 
.0173 
.0192 
.0205 
.0218 
.0232 
.0246 
.0267 
.0287 
.0302 
.0320 
.0337 
.0360 

.0401 
.0425 
.0457 
.0478 

.0048 

.0065 

.0110 

.0176 

Opened  oblique  cracks  24"  to  30'^  long  from  lower  end  of  the  colimm. 
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No.  1580. 
1:2:4  Mixture. 
Reenforced  with  4  twisted  steel  bars,  each  95  inches  long. 


// 


^'*H 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i*  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  13  days. 

Weight  of  column,  total,  1,288  pounds. 

Weight  of  concrete,  1,227.5  pounds  =  143.7  pounds  per  cubic  foot. 

Weight  of  steel  bars,  60.5  pounds. 

Height  of  column.  95  inches. 

Sectional  area  oi  column,  gross,  12^.60  Xl2''.51  =157.62  square 
inches. 

Sectional  area  of  steel  bars,  ''.75X''.75  =  ^  ".563X4=2.25  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

15,762 

23,  (M3 

31,524 

39,405 

47,286 

55,167 

63,048 

70,929 

78,810 

86,691 

94,572 

102.45.3 

110,334 

118,215 

126,096 

133,977 

141,858 

149, 739 

157,620 

165,501 

173,382 

181,263 

189,144 

197,025 

204,906 


Per  square 
inch. 


Pound* 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 


Compres- 
sion. 


i_ 


Inch. 

0. 
.0007 
.0017 
.0030 
.0042 
.0054 
.0066 
.0078 
.0090 
.0101 
.0114 
.0126 
.0141 
.0155 
.0172 
.0180 
.0191 
.0206 
.0216 
.0223 
.0234 
.0248 
.0264 
.0290 
.0304 


Set. 


Inch. 
0. 


0. 


.0004 


.0007 
.6613' 


.0017 


.0028 

.0035* 

.6644' 


.0054 


Remarks. 


Initial  load. 


E  (100-600)— 2,577,000  pounds  per  square  inch. 


E  (600-1,000)— 2,667,000  pounds  per  square  Inch. 
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No.  1580 — Continued. 


Applied  loads. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

212, 7g7 

1,350 

220,668 

1,400 

228,549 

1,450 

236,430 

1,500 

244,311 

1,550 

262,192 

1,600 

260,073 

1,650 

267,964 

1,700 

275,835 

1,750 

283,716 

1,800 

891,597 

1,850 

299,478 

1,900 

307,359 

1,950 

313,000 

1,990 

In  gauged  length. 


Compres- 
sion. 


Set. 


Inch. 
.0320 

Inch, 

.0338 

.0357 

.0380 
.0420 

.0079 

.0439 

.0458 

.0483 
.0541 

.0098 

.0572 

.0602 

.0641 
.0779 

.0130 

Remarks. 


E   (1,000-1,500)- 1,938,000  pounds  per  square 
inch. 


Ultimate  strength. 


Opened  longitudinal  fractures  near  upper  end  of  colunm.  Con- 
tinuing the  loads  after  passing  the  maximum  stress,  the  steel  bars 
suddenly  sprang  outward  diagonally,  splitting  oflF  the  comers  of  the 
column  along  the  upper  half  of  its  neight. 


*■  CO«»E-.   COLU-.     •      !■  .   «°TrE     ,-ENFO.CEO 
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No.  1582. 
1:2:4  Mixture.  . 
Reenforced  with  4  corrugated  steel  bars,  each  95.3  inches  long. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
ii"  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  16  days. 

Weight  of  colunm,  total,  1,314  pounds. 

Weight  of  concrete,  1,272.38  pounds  =  145.7  pounds  per  cubic  foot. 

Weight  of  steel  bars,  41.62  pounds. 

Height  of  column,  95.3  inches. 

Secjbional  area  of  column,  gross,  12''.68X  12^.60  =  159.76  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ".64  X''.67  =  '  ''.429  X4  =  1.72 
square  inches. 

Mean  sectional  area  of  steel  bars,  1.55  square  inches. 

Gauged  length,  50''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

15,976 

23,964 

31,952 

39,940 

47,928 

55,916 

63,904 

71,892 

79,880 

87,868 

95,856 

103,844 

111,832 

119,820 

127,808 

135,796 

143,784 

151,772 

159,760 

167,748 

175,736 

183,724 

191,712 

199,700 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 

Inch. 

0. 
.0009 
.0018 
.0026 
.0039 
.0048 
.0067 
.0078 

Initial  load. 

E  (100-600)^2,976,000  pounds  per  square  inch. 

• 

E  (600-1,000)— 2,500,000  pounds  per  square  Inch. 

.0001 

.0005 

.0019 

.0089 
.0102 

600    !          .0111 
650    1          -012:) 

.0027 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

.01.34 
.0145 
.0158 
.0171 
.0184 
.0196 

.0034 



.0210 
.0225 
.0239 
.0251 
.0266 
.0281 

.0046 

.0060 
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No.  1582 — Continued. 


Applied  loads. 


Total. 


Pounds. 
207,688 
215,676 
223,664 
231,652 
239,640 

247,628 
255,616 
263,604 
271,502 
279,580 
287,568 
295,556 
303,544 
311,532 
319,520 

'349,000 


Per  square 
inch. 


Pounds. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,960 
2,000 

2,180 


In  gauged  length. 


Ck>mpres- 
sion. 


Inch. 
.0296 
.0314 
.0331 
.0345 
.0364 

.0392 
.0108 
.0428 
.0448 
.0473 
.0501 
.0530 
.0551 
.0584 
.0614 


Set. 


Inch. 


.0067 


Remarks. 


.0110 


.0157 


E  (1,000-1,500)— 2,212,000  pounds  per  square 
inch. 


E   (1,500-2,000)— 1,389,000  pounds  per  square 

inch. 
Ultimate  strength. 


^ 


Opened  longitudinal  cracks,  slightly  oblique  to  axis  of  column,  near 
the  upper  end. 
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No.  1581. 

1:2:4  Mixture. 

Reinforced  with  4  Thacher  steel  bars,  each  95  inches  long. 


Composition;  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(J*  to  li^  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  colunm,  total,  1,308  pounds. 

Weight  of  concrete,  1,263.5  pounds  =  145.4  pounds  per  cubic  foot. 

Weight  of  steel  bars,  44.5  pounds. 

Height  of  column,  95  inches. 

Sectional  area  of  colunm,  gross,  12^^.60X12^.67  =  159.64  square 
inches. 

Maximxmi  sectional  area  of  steel  bars,  *.75  diameter  =  ^^  ''.442  X4  = 
1.77  square  inches. 

Mean  sectional  area  of  steel  bars,  1.65  square  inches. 

Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Total.       ''"a"'"    """^r^         set. 


Pound*. 

Pounds. 

15,064 

100 

23,946 

150 

31,928 

200 

39,910 

250 

47,892 

300 

55,874 

350 

63,856 

400 

71,838 

450 

79,820 

500 

87,802 

550 

95,784 

600 

103,760 

650 

111,748 

700 

119,730 

750 

127,712 

800 

135,094 

850 

143,676 

900 

151,658 

950 

159,640 

1,000 

167,622 

1,050 

175,604 

1,100 

183,586 

1,150 

191,568 

1,200 

199,550 

1,250 

Inch. 
0. 
.0006 

.0015 
.0028 
.0038 
.0050 
.0060 
.0073 
.0063 
.0094 
.0107 
.0119 
.0129 
.0140 
.0152 
.0168 
.0180 
.0194 
.0208 
.0222 
.0232 
.0248 
.0260 
.0277 


Remarks. 


Initial  load. 


E  (100-600)— 2,717,000  pounds  per  square  inch. 


E  (600-1,000) — 2,439,000  pounds  per  square  inch. 


.0048 
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No.  1581 — Continued. 


Applied  loads. 


Total. 


Pounds. 
207.532 

2131,514 
223,496 
231,478 
239,460 

247,442 
255,424 
263,406 
271,388 
279,370 
287,352 
295,334 
303,316 
318,000 


Per  square 
Incn. 


Pounds. 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,9a) 
*     1,990 


In  gauged  length. 


Compres- 
sion. 

Set. 

Inch. 
.0290 

Inch. 

.0304 

.0321 

.0336 

.0350 
.0381 

.0068 

.0400 

.0416 

.0434 
.0471 

.0088 

.0496 

.0518 

.0550 

.0124 

Remarks. 


.0068    ,  E   (1,000-1,500) -2,315,000  pounds  per  square 
inch. 


Ultimate  strength. 


Opened  longitudinal  cracks  near  middle  of  length  of  column. 
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No.  1585. 
1:2:4  Mixture. 
Reinforced  with  8  twisted  steel  bars,  each  94.90  inches  long. 
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Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i*  to  XY  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3' months  15  days. 

Weight  of  column,  total,  1,358  pounds. 

Weight  of  concrete,  1,237  pounds  =  143.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  121  pounds. 

Height  of  column,  94.90  inches. 

Sectional  area  of  colunm,  gross,  12^^.60  X  12^^.50  =  157.50  square 
inches. 

Sectional  area  of  steel  bars,  ''.75  X''.75=  '"'.563X8=4.50  square 
inches. 

Gauged  length,  50*. 


Applied  loads. 


In  gauged  length. 


Total. 


Paundt. 

15,750 

23,625 

31,600 

39,376 

47,260 

55,125 

63,000 

70,875 

78,750 

86,625 

04,600 

102,375 

110,250 

118, 125 

126,000 

133,875 

141,760 

149,625 

157,600 

165,375 

173,260 

181,125 

180,000 

196,875 

204,760 


Per  square 
incn. 


Po«nd«. 

100 

160 

200 

250 

300 

350 

400 

460 

600 

560 

600 

650 

700 

750 

800 

860 

900 

060 

1,000 

1,060 

1,100 

1,150 

1,200 

1,250 

1,300 


Compres- 
sion. 

Set. 

Inch. 
0. 
.0010 

Inch. 
0. 

.0019 
.0030 

.0002 

.0039 
.0049 

.0005 

.0058 
.0067 

.0006 

.0077 

.0067 

.0097 
.0107 

.0011 

.0115 

.0125 

.0135 
.0143 

.0017 

.0157 

.0165 

.0174 
.0182 

.0020 

.0192 

.0203 

.0213 
.0228 

.00?2 

.0238 

Remarks. 


Initial  load. 


E  (100-600)  =2,907,000  pounds  per  square  inch. 


Remained  under  this  load  10  minutes. 

E  (600-1,000)  =: 2,941 ,000  pounds  per  square  inch. 
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No.  1585 — Continued. 


Applied  loads. 

In  gauged  length. 

Rflmarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
212.625 

Pounds. 

1.350 

Inch. 
.0250 
.0260 
.0272 
.0283 

.0300 
.0312 
.0320 
.0338 
.0350 
.0362 
.0376 
.0387 
.0404 
.0418 

.0447 
.0465 
.0478 
.0493 
.0510 
.0524 
.0543 
.0564 
.0687 
.0607 

.0669 
.0685 
.0704 
.0724 
.0750 
.0779 
.0852 
.0890 

Inch. 

£  (1.000-1,500) -2,500,000  pounds  per  square 
inch. 

220,500    '          1,400 
228,375              1.450 

236,250 
244,125 

1,500 

1.550 

.0029 

252,000              1,600 
259,875              1-650 

1 

267,750 
275.625 

1,700 
1.7.»in 

283,600    •          1,800 
291,375              1,850 
299,250              1,900 
307,125              1,960 
315,000              2,000 

322,875    !          2,050 
330,750              2,100 
338,625              2,150 
»16,500              2,200 
354,375              2,250 
362,250              2,300 
370,125    ,          2,350 
378,000              2,400 
385,875              2,450 
393,750    1          2,500 

401,625     !          2,550 
409,500              2,600 
417,375    1          2,650 
425,250              2,700 
433,125    ,         2,750 
441,000              2,800 
448,875    ,          2,850 
456,750    1         2,900 
497,000              3.160 

1 

.0041 

1 

E   (1.500-2,000) -2,033,000  pounds  per  square 
inch. 

1 

.0052 

E  (2,000-2,500)  =  1,404,000  pounds  per  'squaro 
inch. 



Ultimate  strength. 



.0059 

.0067 

1 

Opened  numerous  cracks  along  the  length  of  the  colunm,  wliich 
took  a  general  longitudinal  direction,  connected  with  some  irregular 
transverse  cracks.  Test  was  discontinued  at  a  time  when  the  resist- 
ance of  the  column  had  dropped  to  470,000  poimds. 
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No.  1584. 

1:2:4  Mixture. 

Reenforced  with  8  corrugated  steel  bars,  each  95.4  inches  long. 


i 


D 

D 

%* 

^ 

'o^ 

^ 

»* 

< 

o 

o 

> 

o 

%" 

% 

D 

Composition,  by  volume :  Vulcanite  cement,  1;  sand,  2;  pebbles 
d"  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  14  days. 

Weight  of  column,  total,  1,352  pounds. 

Weight  of  concrete,  1,268.75  pounds  =  146.9  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^it  of  column,  95.4  inches. 

Sectional  area  of  colunm,  gross,  12^^.63  Xl2''.60==  159.52  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ".64  X''.67  =°''.429  X8  =3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Pounds. 

15,952 

23,928 

31,904 

39,880 

47,856 

55,832 

63,806 

71,784 

79,760 

87,736 

95,712 

103,688 

111,664 

119,640 

•  127T616 

135,512 

143,568 

151,544 

159,520 

167,496 

175,472 

183,448 

191,424 


Tot.1.   '^a""':'^''.?^- 


Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

650 

700 

75(^ 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 


Indi. 

0. 
.0007 
.0015 
.0023 
.0032 
.0041 
.0048 
.0057 
.0066 
.0074 
.0063 
.0091 
.0100 
.0109 
.0117 
.0127 
.0137 
.0145 
.0156 
.0165 
.0174 
.018.3 
.0193 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0002 


.0005 


.0007 


.0011 


E  (100-600)  »3,472,000  pounds  per  square  inch. 


.0016 


.0022 


.0028 


E  (600-1,000)  =3,226,000  pounds  per  square  inch. 
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No.  1584 — Continued. 


Applied  loads. 


Total. 


Pounds. 
199,400 
207,376 
215,352 
223,328 
231,304 
239,280 

247,256 
255,232 
263,206 
271,184 
279,160 
287,136 
295,112 
303,088 
311,064 
319,040 

327,016 
334,992 
342,968 
350,944 
358,920 
366,896 
374,872 
382.848 
390,824 
398,800 

406,776 
414,752 
422,728 
430,704 
438,680 
446,656 
452,000 


Per  square 
inch. 


Pounds.  * 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

2,050 
2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 

2,550 
2,600 
2,650 
2,700 
2,750 
2,800 
2,830 


In  gauged  length. 


Compres- 
sion. 


Inch. 
.0203 
.8213 
.0224 
.0234 
.0243 
.0255 

.0267 
.0278 
.0287 
.0296 
.0314 
.0324 
.0337 
.0347 
.a360 
.0376 

.0391 
.0404 
.0415 
.0427 
.0440 
.0457 
.0476 
.0486 
.0505 
.0522 

.0567 
.0586 
.0601 
.0623 
.0640 
.0671 


Set. 


Inch. 


Remarks. 


E  (1.000-1,500)^3,049,000  pounds  per  square 
inch. 


.0048 


.0062 


K   (1.500-2,000)^2,551,000  pounds  per  square 
inch. 


.0083    .  E   (2.000-2,500)  =2,000,000  pounds  per  square 
I      inch. 


.0092 


Ultimate  strength. 


Opened  cracks  near  the  upper  end  of  the  column.     The  general 
direction  of  the  cracks  was  longitudinal,  sUghtly  oblique. 


CONCRETE  AND   MOBTAB  COLUMNS. 

No.  1579. 
1:2:4  Mixture. 
Reinforced  with  8  Thacher  steel  bars,  each  95  inches  long. 


369 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
ii^  to  IJ''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  3  months  12  days. 

Weight  of  column,  total,  1,338  pounds. 

Weight  of  concrete,  1,249  pounas  =  146.4  pounds  per  cubic  foot. 

Weight  of  steel  bars,  89  pounds. 

Height  of  column,  95  incnes. 

Sectional  area  of  column,  gross,  12^^.58  X  12^^.60  =  158.5  square 
inches. 

Maximum  sectional  area  of  steel  bars,  ^^.75  diameter  =''. 442  X8  === 
3.54  square  inches. 

Mean  sectional  area  of  steel  bars,  3.31  square  inches. 

Gauged  length,  50". 


•  Applied  loads.               In  gauged  length. 

• 

Remarks. 

Totel. 

1 

Per  square    Compres- 

inch.             slon. 

Poundg.          Inch. 
100           0. 
150             .0005 
200             .0009 
250              .0015 
300              .0021 
350              .0027 
400              .0035 
450              .0042 
500    I          .0049 
550              .0058 

Set. 

Pounds. 

15,850 

23,775 

31,700 

39,625 

47,550 

55,475 

63,400 

71,325 

79,250 

87,175 

95,100 

103,025 

110,950 

118,875 

126,800 

134,725 

142,650 

150,575 

158,500 

166,425 

174,350 

182,275 

Inch. 
0. 

Initial  load. 

E  (100-600)^3,968,000  pounds  per  square  Inch. 
E  (600-1 ,000)— 3,390,000  pounds  per  square  inch. 

0. 

0. 

.0001 

.0001 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

.0065 
.0073 
.0081 
.0088 
.0097 
.0104 
.0112 
.0120 
.0128 
.0139 
.0145 
.0150 

.0002 

-    .0004 

.0004 

.0005 

.6666 

.0007 

H.  Doc.  291,  5a-3 24 
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CONCRETE  AND  MORTAR  COLUMNS. 


No.  1579 — Continued. 


Applied  loads. 

In  gaug^  length. 

Remarks. 

Total. 

Per  square 
inoh. 

Comprea- 
sion. 

Set. 

Powidt. 
190,200 
196,125 
206,050 
213,975 
221,900 
229,825 
237,750 

245,675 
253,600 
261,525 
209,450 
277,375 
285,300 
293,225 
301,150 
809,075 
317,000 

324,925 
332,850 
840,775 
348,700 
356,625 
364,550 
372,475 
380,400 
388,325 
306,250 
404,175 
412,100 
420,025 
427,950 
435,875 
438,000 

Poundt. 

1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,000- 

1,950 

2,000 

2,  aw 

2,100 
2,150 
2,200 
2,250 
2,300 
2,350 
2,400 
2,450 
2,500 
2,550 
2,600 
2,650 
2,700 
t,750 
2,760 

Inch. 
.0164 
.0173 
.0181 
.0190 
.0198 
.0207 
.0216 

.0227 
.0236 
.0244 
.0255 
.0267 
.0277 
.0288 
.0297 
.0310 
.0320 

.0332 
.0343 
.0354 
.0364 
.0373 
.0386 
.0398 
.0411 
.0437 
.0451 

Inch. 
.0000 

■» 

.0010 

E   (1.000-1 ,500) —3,066,000  pounds  per  square 
inch. 

• 

E  ( I j500-2,000)»  2,688,000  pounds  per  square 

• 
Ultimate  strength. 

.0013 

.0016 

.0021 

.0024 

.0035 

.0468 

.0484 
.0521 
.0547 
.0571 

.0047 

Opened  longitudinal  lines  of  fracture  along  middle  of  length  of 
column. 


OONCRBTB   AND   MORTAR   OOLUMNS. 
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No.  1610. 
1:2:4  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95  inches  long. 

T 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  pebbles 
(i'^  to  li''  diameter),  4.     Water,  56.7  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  months  26  days. 

Weight  of  column,  total,  1,297  pounds. 

Weight  of  concrete,  1,236  pounds  =  143.1  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^nt  of  colunm,  95  incnes. 

Sectional  area  of  column,  gross,  12^^.60  X  12^.65  =  159.39  square 
inches. 

Sectional  area  of  steel  bars, ''.76 X ".76  =  ^^".578X4  =2.31  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Total. 

Per  square 
inch. 

Pounds. 

Ptmnds. 

15,999 

100 

23,909 

150 

31,878 

•    200 

39,848 

250 

47,818 

300 

55,787 

350 

63,757 

400 

71,726 

450 

79,696 

500 

87,666 

660 

95,635 

600 

103,603 

650 

111,574 

700 

119,544 

750 

127,514 

800 

135,483 

850 

143,453 

900 

151,422 

950 

159,392 

1,000 

167,362 

1,080 

175,331 

1,100 

183,301 

1,150 

191,270 

1,200 

199,240 

1,250 

207,210 

1,300 

215,179 

1,350 

223, 149 

1,400 

231,118 

1,450 

239,068 

1,500 

245,000 

1,540 

280,800 

1,820 

Compres- 
sion. 

Set. 

Indi. 

0. 

.0006 

Inch. 
0. 

.0015 
.0022 

.0002 

.0032 
.0042 

.0004 

.0063 
.0064 

.0007 

.0074 
.0066 

.0008 

.0097 
.0109 

.0010 

.0119 
.0133 

.0012 

.0144 
.0155 

.0015 

.0169 
.0183 

.0019 

.0195 
.0307 

.0023 

.0219 
.0232 

.0028 

.0246 
.0261 

.0031 

.0271 



.0283 

.0205 

1 

.0305 

.0319 

.0042 

Remarks. 


Initial  load.  Loaded  with  20,000  pounds  before 
testing. 


K  (100-600) -2374 ,000  pounds  per  square  inch. 


E  (600-1 ,000) -2,353,000  pounds  per  square  inch. 


E  ( 1, 000-1 ,500'^'- 2,381 ,000  pounds  per  squaro 
inch. 
'  Cracks  opened  near  bottom  end. 
Ultimate  strength. 


Opened  longitudinal  and  oblique  cracks  near  bottom  end  of  column. 
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No.  1615. 
1:2:4  Mixture. 
Plain  column,  without  reinforcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  trap  rock 
4.     Wet  mixture. 

Age,  set  in  air,  5  months  10  days. 

Weight  of  column,  total,  1,326  pounds. 

Weight  of  concrete,  1,326  pounds  =  151.2  pounds  per  cubic  foot. 

Height  of  column,  95.12  inches. 

Sectional  area  of  column,  gross,  12''.62X12'*.62  =  159.26  square 
inches. 

Gauged  length,  50''. 


Applle< 
Totel. 

1  loads. 

In  gauge 

Compres- 
sion. 

>d  length. 

Remarks. 

Per  so  uare 
inch. 

Set. 

Pounds. 
15,926 

23,889 
31,852 
39.815 
47,778 
55,741 
63,704 
71,667 
79,630 
87,593 
95,556 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
oOO 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 
900 
950 
1,000 

Inch. 
0. 

.0004 
.0009 
.0016 
.0023 
.0029 
.0037 
.0043 
.0052 
.0060 
.0069 

.0018 
.0030 
.0041 
.0055 
.0069 
.0058 
.0045 
.0033 
.0021 

.0079 
.0087 
.0005 
.0105 
.0116 
.0125 
.0134 
.0145 

Inch. 
0. 

Initial  load.    Loaded  wltli  24.000  pounds  before 
testing. 

1 
E  (100-600)  -  4 ,098,000  pounds  per  square  inch.     ' 

0. 

.0002 

.0004 

.0006 

.6668 



... 

.0011 

103,519 

111,482 

119.445 
127, 406 
135,371 
143,334 
151,297    ' 
159,260 

.0017 

•  .0026 

E  (600-1 ,000) «  3,448,000  pounds  persquare  inch. 

OONCBETE   AND   MORTAR   COLUMNS. 
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No.  1615 — Continued. 


Applied  loads. 

In  gauged  length. 

•                          Remarks. 

Total. 

Per  Bouare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 
200 
300 

Inch. 
.0036 
.0046 
.0060 
.0074 
.0090 
,0076 
.0064 
.0050 
.0037 

.0150 
.0109 
.0180 
.0191 
.0207 

Inch. 

• 
G   ( 1,000-1, 500) » 2,809,000  pounds  per  square 
inch. 

• 

400 
500 

600 
500 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

200 
300 
400 

.0026 

167,223 
175,186 
183, 149 
191,112 
199,075 
207,038 
215,001 
222,964 
230,927 
238,800 

.0039 

.0220 

.0231 
.0251 
.0262 
.0283 

.0063 

>■••••••■•■• 

.007.5 

.0097 
.0111 
.0128 
.0142 
.0130 
.0117 
.0102 
.0088 

.0318 
.0347 
.0387 
.0416 

.0159 
.0174 
.0191 
.0211 
.0229 

500 

600 
500 
400 
300 

200 

.0073 

246.853 
254,816 
262,779 
270,742 

1,550 
1,600 
1,650 
1,700 

200 
300 
400 
500 
600 
500 
400 
300 
200 

1,750 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
300 
400 
500 
600 
500 
400 
300 
200 

1,750 

.0111 

.0148 

.0215 
.0201 

.0185 

.0166 
.0505 
.0226 

.0148 
.0217 



278,705 

.0243 
.0264 
.0284 
.0305 
.0291 

, 

.0275 
.0256 
.0237 

.0217 

1 

.0227 
.0237 
.0260 
.0288 
.0310 
.0302 
.01»^ 
.0275 



.0245 

.0223 

278  705 

Ultimate  Htrengtb. 

1 

After  once  sustaining  278,705  pounds  and  releasing  to  make  the 
compressive  observations  under  reduced  loads,  the  column  failed 
under  276,000  pounds  when  the  load  was  again  advanced.  Cracks 
opened  in  the  column  about  2  to  3  feet  from  the  lower  end. 
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OONCBETE   AND  MORTAR  COLUMNS. 


No.  1614. 
GINBEB   CONCRETE   COLUMN. 

1:2:4  Mixture. 

Plain  column,  without  re€nfoEcing  bars. 


Composition,  by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

Age,  set  in  air,  5  months  16  days. 

WeSght  of  column,  total  907  pounds. 

Weight  of  concrete,  907  pounds  =  103.7  pounds  per  cubic  toot. 

Hei^t  of  column,  94.85  inches. 

Sectional  area  of  column,  gross,  12^^.60  X12*.65  =  159.39  square 
inches. 

Gauged  length,  50^^. 


Applies 

1  loads. 

Per  square 
Inch. 

In  gauged  length. 

Remarks. 

Total. 

Compres- 
sion. 

Set. 

Pounds. 
16,930 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
71,726 
79,095 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 
871 

Inch. 
0. 

.0025 
.0052 
.0062 
.0112 
.0142 
.0175 
.0206 
.0239 
.0274 
.0310 

.0112 
.0164 
.0215 
.0264 
.0315 
.0277 
.02:i3 
.01&5 
.0131 

.0356 
.0992 
.0438 
.0490 
.0540 

Inch. 
0. 

Initial  load.    Loaded  with  21 ,000  pounds  before 
testing. 

E  (100-600) -1,000,000  pounds  per  square  inch. 
Ultimate  strength. 

.0006 

.0017 

.0028 

.0041 

.6660 

.0067 

103,604 
111,573 
119,543 
127,512 
135,482 
138,900 

............ 

.0118 

Opened  oblique  cracks  near  the  upper  end  of  the  column. 


OONOBETE   AND   MOBTAB   COLUMNS. 

No.  1616. 
OINDEB  OONOBETE   COLUMN. 

1 : 2 : 4  Mixture. 

Reinforced  with  4  twisted  steel  bars,  each  96  inches  long. 
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V  3' A 

• 

D 

D 

a 

^ 
•> 


Composition^by  volume:  Vulcanite  cement,  1;  sand,  2;  cinders,  4. 
Wet  mixture. 

Age,  set  in  air,  5  months  16  days. 

Weight  of  column,  total,  989  pounds. 

Weight  of  concrete,  928  pounds  =  106.3  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  96  incnes. 

Sectional  area  of  column,  gross,  12^.63X12^.62  =  159.39  square 
inches. 

Sectional  area  of  steel  bars,  '.76 X''.76  =  ^''.578X4  =2.31  square 
inches. 

Gauged  length,  50'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
tnrth. 

Compree* 
sion. 

Set. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
55,787 
63,756 
71,726 
79,695 
87,665 
95,634 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
150 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

Inch. 
0. 

.0014 
.0029 
.0043 
.0050 
.0075 
.0003 
.0110 
.0127 
.0143 
.0161 

.0036 
.0068 
.0100 
.0131 
.0163 
.0136 

Inch. 
0. 

Initial  load.    Loaded  with  16,000  pounds  be- 
fore testing. 

• 

E  (100-600)'1,656,000  pounds  per  square  inch. 

0. 

.0002 

.0005 

.0008 

.0010 

.0106 

.0074 
.0041 

.0010 
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No.  1616 — Continued. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Pounds. 
660 
700 
750 
800 
860 
900 
960 
1,000 

200 
300 
400 
600 
600 
600 
400 
300 
200 

1,050 
1,100 
1,150 
1,200 
1,260 
1,300 
ider  100  pom 

1,300 
1,360 
1,400 
1,460 
1,600 

200 
300 
400 
600 
600 
600 
400 
300 
200 

1,550 
1,600 
1,660 
1,700 
1,750 
1,800 

200 
300 
400 
600 
600 
600 
400 
300 
200 
600 

2,095 

Compres- 
sion. 

Set. 

Pounds. 
103,604 
111,573 
119,543 
127,512 
136,482 
143,461 
161,421 
160,390 

Inch. 
.0179' 
.0196 
.0215 
.0233 
.0261 
.0270 
.0286 
.0305 

.0049 
.0083 
.0118 
.0151 
.0183 
.0154 
.0124 
.0091 
.0054 

.0328 
.0346 
.0363 
.0381 
.0404 
.0424 
ids  per  squa 
.0019 
.0415 
.0443 
.0466 
.0481 
.0503 

.0060 
.0106 
.0144 
.0181 
.0218 
.0187 
.0163 
.0115 
.0076 

.0530 
.0660 
.0670 
.0501 
.0620 
.0635 

.0084 
.0124 
.0166 
.0205 
.0245 
.0211 
.0175 
.0136 
.0091 
.0242 

Inch. 

.0016 

............ 

.0021 

.0022 

167,360 
176,329 
183,299 
191,266 
199,238 
207,207 
Rested  uc 

.0029 

.0034 
re  inch  42  ho 

207,207 
216, 177 
223, 146 
231,116 
239,085 

.0028 

■ 

.0041 

"' 

■*••■■•■■*"■ 

.0042 

247,055 

266,024 
262,994 
270,963 
278,933 
286,902 

.0053 

.0056 

.....     ..   .. 

-••- 



.0055 
.0055 

334,000 

Remarks. 


E  (600-1,000)— 1,604,000  pounds  per  square  inch. 


E  (1,000-1,600) -1,404,000  pounds  per  square 
ixicn. 


Ultimate  strength. 


Failed  at  the  upper  end  of  the  column.     Opened  oblique  cracks. 


OONCBETE  AND  MOBTAR  COLUMNS. 

No.  1607. 
1:3:6  Mixture. 
Plain  column,  without  reinforcing  bars. 


877 


Composition,  by  volume:  Vulcanite  cement,!;  sand,  3;  pebbles 
ii"  to  li"  diameter),  6.     Water,  74.4  per  cent  of  cement,  by  weight. 

Affe,  set  in  air,  7  months  23  days 

Weight  of  column,  total,  1,232  pounds. 

Weight  of  concrete,  1,232  pounds  =  139.8  pounds  per  cubic  foot. 

Height  of  column,  95  inches. 

Sectional  area  of  column,  gross.  12''.63  X  12''.69  =  160.27  square 
inches. 

Gauged  length,  SO''. 


Applied  loads. 


Total. 


Per  sQuare 
incn. 


Pounds. 

Pounds. 

16,027 

100 

24,041 

150    1 

32,  OM 

200 

40,008 

250 

48,061 

300 

56,095 

350 

64,108 

400 

72,122 

450 

74,100 

462 

In  gauged  length. 

Remarks. 

• 

Compres- 
sion. 

Set. 

Inch. 
0. 

.0015 

Inch. 
0. 

Initial  load .    Loaded  before  testing  with  28,000 
pounds  total. 

• 
E  (100-400) — 1 ,442,000  pounds  per  square  inch. 

Ultimate  strength. 

.0031 
.0065 

.0004 

.0106 
.0166 

.0045 

.0235 
.0358 

.0131 

Failed  in  the  upper  third  of  length  of  column.     Opened  irregular, 
longitudinal  cracks. 
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No.  1608, 
1  :  3  : 6  Mixture. 
Reinforced  with  4  twisted  steel  bars,  each  95.25  inches  long. 


|c  3"  H 

D 

D 

D 

^ 


^ 


^ 


Composition,  by  volume:  Vulcanite  cement,  1;  sand  (J^  sieve),  3; 

Eebbles  {^^  to  H^  diameter),  6.  Water,  74.4  per  cent  of  cement, 
y  weight. 

Age,  set  in  air,  7  months  24  days. 

\^ight  of  colunm,  total,  1,273  pounds. 

Weight  of  concrete,  1,212  pounds  =  139.5  pounds  per  cubic  foot. 

Weight  of  steel  bars,  61  pounds. 

Hei^t  of  column,  95.25  mches. 

Sectional  area  of  column,  gross,  12^^.75  X  12.^*55  =  160.00  square 
inches. 

Sectional  area  of  st^l  bars,  ''.76 X''.76  =  '  ''.578X4=2.31  square 
inches. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  lengtlL 

Remarks. 

Total. 

PersQuare 
inch. 

Compres- 
aion. 

Inch. 
0. 
.0021 

Set. 

Pounds. 

16,000 

24,000 

32.000 

,  40,000 

48,000 

M,0U0 

64,000 

72,000 

80,000 

88.000 

96,000 

104,000 

112,000 

120,000 

128,000 

136,000 

144,000 

152,000 

160,000 

218,600 

Pounds. 
100 
150 

Inch. 
0. 

Initial  load. 

• 

E  (100-600)  -=1,361,000  pounds  per  square  inch. 

E  (600-1,000)— 1,036,000  pounds  per  square  inch. 
Ultimate  strength. 

200              .0047 
250    1        -omi 

.0009 

300 
350 

.0093 
.0115 

.66i9 

400 
450 

.0138 
.01^ 

.0027 

500              .0179 
550              .0200 
600              .0223 
650    !          .0248 
700              .0274 
750              .0299 

.0033 

.0088 

.0044 

800 
850 
900 
950 
1,000 
1,370 

.0322 
.0353 
.0380 
.0414 
.0441 

.0040 

.0055 

.0063 

Failed  along  length  of  column,  2  feet  to  4  feet  from  upper  end. 
Twisted  rods  buckled  outward. 
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No.  1617. 
1:3:6  Mixture. 

Reinforced  with  8  corrugated  steel  bars,  each  95  inches  long. 
Voids  on  each  of  the  four  sides  of  the  column. 


k'*^ 

a 

a 

o 

§'i 

a 

Composition,  by  volume:  Vulcanite  cement,  1;  sand,  3;  trap  rock, 
(y  to  li''),  6. 

^e,  set  in  air,  5  months  10  days, 
eight  of  column,  total,  1,361  pounds. 

Weight  of  concrete,  1,277.75  pounds  =  148.8  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^t  of  column,  95  inches. 

Sectional  area  of  column,  gross,   12^^.60X12^.65  =  159.39  square 
inches. 

Maximum   sec.    area   of   steel  bars,  '.64  x''.67=d''.429X8  =3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

Remarkn. 

Total. 

Pounds. 
15,939 

23,909 
31,878 
39,848 
47,817 
66,787 
63,766 
71,726 
79,695 
87,665 
95,634 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds, 
100 

150 
2U0 
250 
300 
350 
400 
450 
500 
550 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 

Inch. 
0. 

.0007 
.0013 
.0023 
.0031 
.0040 
.0049 
.0050 
.0060 
.0079 
.0090 

.0015 
.0039 
.0058 
.0074 
.0091 
.0078 
.0064 
.0045 
.0027 

.0103 
.0113 

Initial  load.  Loaded  with  28,000  pounds  before 
testing. 

E  (lOfMXX))  *«^,086,000  pounds  per  square  inch. 

0. 

.0002 

.0005 

.0006 

.0009 

.0011 

103,604 
111,573 
119,543 
127,512 
136,482 

.0124 
.0134 
.0146 

.6616 

1 
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No.  1617 — Continued. 


Applied  loads. 


In  gauged  length. 


Total.     ,I'*L"a!'*"    ^°i?P'*»-         Set. 


Pounds. 
143,451 
151,421 
159,390 


167,360 
175,329 
183,299 
191,268 
199,238 
207,207 
217, 177 
223,146 
231,116 
239,085 


247,055 

255,024 

Rested  20 


inch. 

sion. 

Pounds. 

Inch. 

900 

.0158 

950 

.0173 

1,000 

.0185 

200 

.0038 

300 

.0058 

400 

.0079 

500 

.0098 

600 

.0116 

500 

.0101 

400 

.0083 

300 

.0065 

200 

1 

.0042 

1,050 

.0200 

1,100 

.0212 

1,150 

.0224 

1,200 

.0239 

1,250 

.0253 

1,300 

.0268 

1,360 

.028' 

1,400 

.aioo 

1,450 

.aT2r> 

1,500 

.oxv 

200 

.0066 

300 

.0092 

400 

.0119 

500 

.0144 

600 

.0167 

500 

.0149 

400 

.0127 

300 

.0100 

200 

.0072 

1.650 

.0353 

1  600 

.0371 

'7       I 


262,994 
270,963 
278,938 
286.902 
294,872 
302.841 
310,811 
318,780 


hours  under  initial  load. 
100 


1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,950 
2,000 

200 
300 
400 
500 
600 
500 
400 
300 
200 
200 
400 
600 
800 
1,000 
800 
600 
400 
200 


.0391 
.0409 
.0431 
.0449 
.0477 
.0493 
.0521 
.0540 

.0091 
.0131 
.0168 
.0202 
.0235 
.0211 
.0181 
.0144 
.0100 
.0089 
.0166 
.0230 
.0285 
.0337 
.0300 
.0250 
.0187 
.0100 


Remarlcs. 


Inch. 
.0019 


.0024 


E  (600-1,000)  -  2,469,000  pounds  per  square  inch. 


0)33 
"6637 


,0041 
"0048' 


E  (1,000-1,500)  -1,969,000  pounds  per  square 
inch. 


.0047 


.0049 
.0040 


.0055 


.0062    I 


.0065 


.0069 


£   (1,500-2,000)- 1,374.000   pounds  per  square 
inch. 


,0066 


.0066 


365.000 


2,290     Ultimate  strength 


Opened  longitudinal  cracks  3  feet  from  the  upper  end.  The  sus- 
taining power  of  the  column  gradually  fell  and  the  test  was  discon- 
tinued wl:en  tb.e  load  was  reduced  to  200,000  pounds  resistance.  The 
steel  bars  were  buckled  outward,  locally,  about  3  to  4  feet  from 
upper  end  of  column. 
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No.  1639. 
1:3:6  Mixture. 
Plain  column;  without  reinforcing  b&rs. 


Composition,  by  volume:  Atlas  cement,  1;  sand  d^o'^  screen),  3; 
trap  rock,  {y  to  li"),  6.     Water,  57.6  per  cent  of  cement,  by  weight. 

Ace,  set  in  air,  7  days. 

Weight  of  column,  total,  1,363  pounds. 

Weight  of  concrete,  1,363  pounds  =  155.4  pounds  per  cubic  foot. 

Height  of  column,  94.90  inches. 

Sectional  area  of  column,  gross,  12*^.75  X  12^^.52  =  159.63  square 
inches. 

Gauged  length,  50''. 


Applied  loads. 

■ 

In  gauged  length. 

Remarks. 

Totol. 

Persauare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
15,963 
23,945 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
470 

471 

Inch. 

0. 
.0009 
.0021 
.0036 
.0063 
.0095 
.0155 
.0290 
.0565 

.0980 

Inch. 
0. 

Initial  load. 

(Maximum  load  applied. 

\E  (100-471) -2,208,000  pounds  per  square  inch. 

31,926 
39,908 

.0004 

47,889 
55,871 

.0023 

63,852 
71,834 
75,000 

75,200 

.0087 
.0200 
.0475 

.0896 

Longitudinal  cracks  opened.  The  maximum  load  applied  was 
apparently  the  ultimate  strength  of  the  column,  at  the  present  time. 

Test  discontinued  and  column  set  aside  in  reserve  for  an  additional 
test  at  a  later  date. 
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OONGBETE    AND   MOBTAB   COLUMNS. 


No.  1639. 

SUPPLEMBNTABY  TbST. 

Test  resumed  after  a  period  of  rest  of  four  months. 


Applied  loadB. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch 

Compres- 
sion. 

Set. 

Pounda. 
16,963 

23,945 

31,926 

39,906 

47,880 

65,871 

63,852 

71,834 

79,815 

87,796 

96,778 

103,759 

111,741 

119,722 

127,704 

135,685 

143,667 

151,648 

159,630 

167,611 

175,593 

183,574 

191,556 

Pounds. 
100 

150 
200 
•  250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 

l§^ 

900 
950 
1,000 
1,050 
1,100 
1,150 

1.200 
200 

Inch. 
0. 

.0015 
.0029 
.0042 
.0055 
.0071 
.0087 
.0101 
.0116 
.0131 
.0146 
.0161 
.0178 
.0196 
.0214 
.0231 
.0251 
.0209 
.0286 
.0309 
.0335 
.0365 

.0391 

.0180 
.0205 
.0230 
.0354 
.0375 
.0350 
.0240 
.0219 
.0191 

Inch. 
0. 

.0006 
.0011 
.0015 
,0019 
.0024 
.0030 
.0034 
.0038 
.0044 
.0049 
.0055 
.0060 
.0067 
.0077 
.0083 
.0090 
.0100 
.0107 
.0118 
.0131 
.0147 
r        .0161 
\        .0157 

Micrometer  reset  at  zero  on  original  gauged 
length. 

E  (100-600) -2,577,000  pounds  per  square  inch. 

R  (600-1 ,000)  -  2.4.'39  000  pounds  per  square  Inch. 

Immediate  set. 

Set  after  one  hour's  rest. 

« 
Ultimate  strength. 

300 
400 
500 
600 
500 
400 
300 
200 

1,350 

1 

• 

.0163 

215,000 

1 

Opened  additional  longitudinal  cracks,  and  cracks  obliquely  and 
irregularly  across  the  column,  near  the  middle  of  its  height. 
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No.  1640. 
1:3:6  Mixture. 
Reinforced  with  8  corrugated  steel  bars,  each  94.89  inches  long. 


n% 

D 

D 

\ 

D 

n 

/ 

►- 

S" 

* 

a 

\0 

D 

D 

> 
\ 

/ 

Composition,  by  volume:  Atlas  cement,  1;  sand  {^^^  screen),  3; 
trap  rock  (i*  to  IJ''),  6.     Water,  57.6  per  cent  of  cement,  by  weight. 

Age,  set  in  air,  7  days. 

Weight  of  column,  total,  1,412  pounds. 

Weight  of  concrete,  1,328.75  pounds  =  154  pounds  per  cubic  foot. 

Weight  of  steel  bars,  83.25  pounds. 

Hei^t  of  column,  94.89  inches. 

Sectional  area  of  column,  gross,  12'.63  X12''.69  =  160.27  square 
inches. 

Maxinaum  sectional  area  of  steel  bars,  *.64  x''.67  =d''.429  X8  =  3.43 
square  inches. 

Mean  sectional  area  of  steel  bars,  3.09  square  inches. 

Gauged  length,  50*^. 


Applied  loAdB. 

In  gauged  length. 

Remarks. 

Totel. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

16,027 

24,041 

32,054 

40,068 

48,081 

56,005 

64,108 

72,122 

80,135 

88,140 

06,162 

104,176 

112,180 

.    120,203 

128,216 

136,230 

144,243 

152,257 
160,270 
168,284 

176,207 

184,311 

102,324 

Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
560 
600 
650 
700 
750 
800 
850 

000 

050 
1,000 
1,060 

1,100 

1,150 

1,200 

Indi. 

0. 
.0000 
.0020 
.0031 
.0045 
.0061 
.0070 
.0100 
.0121 
.0144 
.0168 

..0200 
.0224 
.0284 

Initial  load. 

E  (100m00)»2  232,000  pounds  per  square  inch. 

Immediate  set 

Set  after  5  minutes'  rest. 

E  (60O-1 ,000)  •>0e5,000  pounds  per  square  inch 

Immediate  set. 

Set  after  5  minutes'  rest. 

Immediate  set.               1  Maximum  load  ap- 
Set  after  5  minutes'  rest./             pHed. 

.0005 

.0013 

.0025 

.0041 

.0056 

.0075 

.0205 
.a^35 

.0365 

.0406 
.0441 
.0487 

.0527 

.0570 

.0612 

.0004 

/        .0112 
\       .0110 

.0126 

/       .0130 
t        .0135 

'/       .6147'" 
\        .0143 
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No.  1640— Continued. 


Applied  loads. 

In  gauged  length. 

• 
Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
300 
400 
500 
600 
500 
400 
300 

200 

200 
300 
400 
500 
600 
500 
400 
300 
200 

Compres- 
sion. 

Set. 
Inch. 

Pounds. 

Inch. 
.0100 

Immediate  set. 

Set  after  2  hours'  rest. 

• 

.0266 
.0324 
.0378 
.0424 
.0306 
.0356 
.0205 

.0223 

.0106 
.0261 
.0310 
.0370 
.0416 
.0386 
.0346 
.0280 
.0210 

1 

]       .6150 
\       .0144 

I 

1 

.0148 

Test  discontinued. 

Ultimate  strength  not  determined.     Column  removed  from  testing 
machine  and  held  in  reserve  for  subsequent  examination. 
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No.  1640. 


SUPPLEMENTARY    TEST. 


Test  resumed  after  a  period  of  rest  of  four  months. 


Applie 
Total. 

d  loads. 

In  gauged  length. 

Per  square 
inch. 

Compres- 
sion. 

Set.- 

1 

Potindt. 
16,027 

24,041 

32,054 

40,068 

48,081 

64,106 

80,135 

96,162 

112, 189 

128,216 

144,243 

160,270 

176,297 

192,324 

Pounds. 
100 

150 

200 

250 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

200 
300 
400 
600 
600 
600 
400 
300 
200 

1,200 
1,250 
1,300 
1,400 
1,600 

1,600 
1,700 
1,800 
1,900 
2,000 

2,100 
2,200 
2,300 
2,400 
2,600 

2,600 

200 
300 
400 
600 
600 
500 
400 
300 
200 

2,650 

Inch. 
0. 

.0029 
.0058 
.0086 
.0118 
.0161 
.0211 
.0254 
.0296 
.0334 
.0370 
.0405 
.0436 
.0467 

.0096 
.0176 

.0280 
.0319 
.0289 
.0245 
.0188 
.0114 

.0471 
.0481 
.0495 
.0524 
.0561 

.osfti 

.0612 
.0641 
.0671 
.0704 

.0738 
.0777 
.0824 
.0880 
.0948 

.1075 

.0320 
.0396 
.0463 
.0521 
.0574 
.0536 
.0480 
.0410 
.0330 

Inch. 
0. 

.0013 
.0016 
.0018 
.0026 
.0027 
.0030 
.0034 
.0036 
.0038 
.0040 
.0043 
.0044 
.0045 

■••••-""r-»- 

1 

1 

■ 

.0046 

192,324 
200,338 
208,351 
224,378 
240,405 

256,432 
272,459 
288,486 
304,513 
320,540 

336,567 
352,594 
968,621 
384,648 
400,675 

416,702 

.0047 
.0047 
.0048 

.0051 
.0055 
.0058 
.0060 
.0061 

.0066 
.0074 
.0089 
.0114 
.0157 

.0260 

• 

.0269 

425,000 

Remarks. 


Micrometer  reset  at  zero  on  original  gauged 
length. 


E  (100-600)  --^1,136,000  pounds  per  square  inch. 


£  (600-1 ,000) = 1 ,408,000  pounds  per  square  Inch. 


E   (1,000-1,600)  =  1,773,000  pounds  per  square 
inch. 


E   (1.500-2,CXK))  =  1,786,000  pounds  per  square 
inch. 


£   (2,000-2,500)^1,689,000  pounds  per  square 
inch. 


Ultimate  strength. 


Opened  cracks  along  middle  of  height. 

H.  Doc.  291,  58-3 25 
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388  CONCRETE    AND   MORTAR    COLUMNS. 

Deduced  Results  on  REfiNFORCED  Columns. 

The  foUawing  tables  are  deduced  from  the  details  of  the  tests  and 
show  approximately  the  loads  sustained  by  the  concrete  and  by  the 
steel  rer^nforcing  bars  for  colunms  of  different  mixtures,  with  differ- 
ent amounts  of  re(^nforcing  metal  and  under  different  loads. 

The  figures  in  the  first  nve  columns  of  each  table  are  taken  from 
the  details  of  the  tests.  The  loads  in  pounds  per  square  inch  of  the 
second  column  refer  to  the  gross  sectional  area  of  the  concrete  and 
steel  taken  together. 

The  stresses  on  the  bars  shown  in  the  sixth  and  seventh  colunms 
of  the  tables  are  computed  from  the  resiliences  on  the  gauged  lengths, 
using  a  modulus  of  elasticity  of  30,000,000  pounds  per  square  inch 
for  tne  steel.  For  example,  the  stress  per  square  inch  on  the  bars 
at  200  pounds  per  square  inch  on  the  gross  sectional  area  of  column 
No.  1613  is  found  to  be  (30,000,000  X ''.0009) -^50  =540  pounds, 
which,  multiplied  by  the  sectional  area  of  the  bars,  2.31,  gives  the 
total  load  on  them,  1,247  pounds. 

The  figures  in  the  eighth  column,  as  indicated  by  the  heading,  are 
the  differences  between  total  loads  on  the  column  and  those  on  the 
bars. 

The  several  successive  increments  of  load  on  the  concrete  appear 
in  the  next  column. 

In  the  tenth  and  eleventh  columns  are  shown  the  relative  loads 
on  the  concrete  and  the  bars  expressed  in  percentages,  and  are  the 
same  relations  which  exist  between  the  figures  in  the  eighth  and 
seventh  columns. 

The  stresses  per  square  inch  on  the  concrete  of  the  twelfth  col- 
umn are  the  quotients  obtained  from  the  figures  of  the  eighth  col- 
umn divided  by  the  net  sectional  area  of  the  concrete.  The  ratios 
of  stresses  per  square  inch  of  the  bars  to  the  concrete  are  shown  in 
the  last  colunm  of  each  table. 

In  the  computation  of  the  stresses  per  square  inch  on  the  reenforc- 
ing  bars,  and  on  which  the  fibres  of  the  tables  in  part  rest,  no  account 
is  taken  of  the  effect  of  the  initial  load  on  the  colunm. 
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Concrete  Column  No.  1613. 

1:1:2  Mixture.  Pebbles.  Reenforced  with  4 — i"  twisted  bars. 
Age,  8  months. 

Sectional  area  of  column,  gross,  158.25  square  inches;  net,  155.94 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


On  50*  gauged 
length. 


Computed, 
stress  on  bars. 


Pounds. 

15,825 

31,650 

47,475 

63,300 

70,125 

94,d50 

110,775 

126,600 

142,425 

158,250 

174,075 

189, goo 

205,725 
221,550 
237,375 
253,200 
260,025 
284,850 
300,675 
316,500 
430,000 
458,000 


Lbs. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,720 

2,800 


!  Inch. 

0. 
.0010 
.0021 
.0040 
.0083 
.0087 
.0109 
.0124 
.0145 
.0160 
.0195 
.0219 
.0239 
.0261 
.0281 
.0303 
.0323 
.0344 
.0370 
.0392 


Set. 

Resili- 

ence. 

Inch. 

Inch. 

0. 

0. 

.0001 

.0009 

.0004 

.0017 

.0010 

.0030  1 

.0017 

.0046 

.0028 

.0050 

.0031 

.0078 

.0037 

.0087 

.0043 

.0102 

.0050 

.0119 

.0054 

.0141 

.0058 

.0161 

.OOCO 

.0179 

.0065 

.0196 

.0008 

.0213 

.0071 

.0232 

.0075 

.0248 

.0078 

.0266 

.0082 

.0288 

.0086 

.0306 

Per 

square 

inch. 


Pounds 


540 

1,020 

1,800 

2,760 

3,540 

4,680 

5,220 

6,120 

7,140 

8,460 

9,660 

10,740 

11,760 

12,780 

13,920 

14,880 

15,960 

17,280 

18,360 


Total. 


I    Total 
stress  on 
concrete, 
bydif- 
'  ference. 


Incre- 
ment 
on  con- 
crete. 


Per  cent  of 
load  on— 


Pounds^  Pounds.  Pounds 

I      I 


1,247 
2,356 
4,158 
6,376 
8,177 
10,811 
12,058 
14, 137 
16,493 
19,543 
22,315  , 
24,809 
27,166  I 
29,522  I 
32,155  ! 
34,373  I 
36,868 
39,917  , 
42,412  I 


30,403 

45,119 

59,142 

72,749 

86,773 

99,964 

114,542 

128,288 

141,757 

154,532 

167,585 

180,916 

1$M,384 

207,853 

221,045 

234,652 

247,982 

260,758 

274,068 


14,716 
14,023 
13,607 
14,024 
13, 191 
14,578 
13,746 
13,469 
12,775 
13,053 
13,331 
13,468 
13,409 
13,192 
13,607 
13,330 
12,776 
13,330 


Ultimate  strength. 


Concrete  Column  No.  1612. 

1:2:3  Mixture.  Pebbles.  Retoforced  with  4 — i"  twisted  bars. 
Age,  7  months  28  days. 

Sectional  area  of  column,  gross,  160.40  square  inches;  net,  158.09 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 

On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

Total 
stress  on 
concrete, 

by  dif- 
ference. 

Poknds. 

Incre- 
ment 
on  con- 
crete. 

Pounds 

Per  cent  of 
load  on- 

Stress 

per 

square 

inch 

on 
con- 
crete. 

Lbs. 

Ratio, 
pounds 

per 
square 

inch, 
bars  to 

con- 
crete. 

Total. 
Pounds. 

Per 

square 

inch. 

Lbs. 

Com- 
pres- 
sion. 

Inch. 

Set. 

Resili- 
ence. 

Per    ' 
square    Total, 
inch.    . 

Con- 
crete. 

Bars. 

Inch. 

1 
Inch.  Pounds  Pounds 

16,040 

100 

0.         iO.          0.         ; 

1 

32,080 

200 

.0025 

.0005     .0020 

1,200      2,772 

29,308    

91.4 

8.6 

\85 

8.5 

48,120 

300 

.oa^i 

.0010     .0041 

2,460  j    5.683 

42,437 

13.129 

88.2 

11.8 

268 

9.2 

64,160 

400 

.0079 

.0015  ,  .0064 

3,840  !    8,870 

55.290     12,853 

86.2  i  13.8 

350 

11.0  ; 

80,200 

500 

.0106 

.0020     .0086 

5,160     11,920 

68,280     12,990 

85.1      14.9 

432 

11.9  1 

96,240 

600 

.0131 

.0025     .0106 

6,360     14,692 

81,548     13,208 

84.7  1  15.3 

516 

12.3 

112,280 

700 

.0160 

.0031      .0129       7,740     17,879 

94.401  1  12.853 

84.1      15.9 

597 

13.0 

128,320 

800 

.0187 

.0038     .0149  1    8,940  '  20,651 

107,609  '  13,268 

83.9      IC.l 

681 

13.1 

144,360 

900 

.0216 

.0042 

.0174 

10,440   .24,116 

120,244      12,575 

83.3     16.7 

760 

13.7 

160,400 

1,000 

.0240 

.0045 

.0195 

11,700     27,027 

133,373      13,129 

83.2     16.8 

844 

13.9 

176,440 

1,100 

.0268 

.0049 

.0219 

13,140     30,353 

146,087  '  12,714 

82.8  '  17.2 

924 

14.2 

192,480 

1,200 

.0293 

.0053 

.0240 

14,400  ;  33.264 

159,216     13,129 

82.7     17.3 

1,007 

14.3 

208,520 

1,300 

.0317 

.0060     .0257 

15,420     35,620 

172.900     13,684 

82.9     17.1 

1,094 

14.1 

224,560 

1,400 

.0345 

.0066  1  .0279 

16.740     38,669 

185,891      12,991 

82.8     17.2 

1,176 

14.2  , 

240,600 

1,500 

.0375 

.0070 

.0305 

18,300  ;  42,273 

198,327     12,436 

82.4     17.6 

1,2&6 

14.6 

256,640 

1,600 

.0406 

.0078 

.0330 

19,800  1  45,738 

210,902     12,575 

82.2     17.8 

1,334 

14.8 

272,680 

1,700 

.0435 

.0061 

.0354 

21,2-10     49,064 

223.616     12,714     82.0     18.0 

1,414 

15.0 

288,720 

1,800 

.0473 

.0084 

.0389 

23,340  1  53,915 

234,805  1  11,189     81.3     18.7 

1,485 

16.7 

322,000 

2,010 

Ultimate  strength. 
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CoNCEBTE  Column  No.  1580- 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — }*  twisted  bard. 
Age,  3  months  13  days. 

Sectional  area  of  column,  gross,  157.62  square  inches;  net,  155.37 
square  inches. 

Sectional  area  of  steel  bars,  2.25  square  inches. 


Applied  loads. 

1 

On  50*  gauged       1    Computed. 

length.               stress  on  bars. 

1 

Total 
stress  on 
concrete, 

by  dif- 
ference. 

Incre- 
ment 
on  con- 
crete. 

Per  cent  of 
load  on- 

Stress 

per 

square 

Inch 

on 
con- 
crete. 

Ratio, 

pounds 
per 

square 
inch, 

bars  to 
con- 
crete. 

Totol. 

Per 

square 

inch. 

Lb9. 

Com- 
pres- 
sion. 

Inch. 

Set. 

?J?i^"  square  1  Total. 
«°^-  ;  inch.    1 

1 
1 

Con- 
crete. 

Bars. 

PouikU. 

/ncA. 

1 
Inch.  Pounds  PoundJi 

Poundt. 

Pounds 

Lb*. 

15,762 

100 

0.          0. 

0.           

31,524 

200 

.0017   0.           1  .0017       1,020  1    2.205  | 

29,229 

92.7 

7.3 

188 

5.4 

47,286 

300 

.0042 

.0004  •  .0038       2,280      6,130  | 

42,156 

i2,927 

89.2 

10.8 

271 

8.4 

63,048 

400 

.0066 

.0007 

.0059       3,540  ;     7,965 

55,063 

12,927 

87.4 

12.6 

355 

10.0 

78,810 

500 

.0090 

.0013 

.0077       4,620     10,395 

68,415 

13,332 

86.8 

13.2 

440 

10.5 

94,572 

600 

.0114 

.0017 

.0097       5,820     13,095 

81,477 

13,062 

86.2 

13.8 

524 

11.1 

110,334 

700 

.0141 

.0020 

.0121  ,    7,260     16,335 

<KJ|  9<fV 

12,522 

85.2 

14.8 

605 

12.0 

126,096 

800 

.0172 

.0028 

.0144       8,640     19,440- 

106,656 

12,657 

84.6 

15.4 

686 

12.6 

141,858 

900 

.0191 

.0035 

.0156      9,360     21,060 

120,708 

14,142 

85.2 

14.8 

777 

12.0 

157,620 

1,000 

.0216 

.0044 

.0172     10,320     23,220 

134,400 

13,602 

85.3 

14.7 

865 

11.9 

189,144 

1,200 

.0264 

.0054 

.0210  1  12,600 

28,350 

160, 7M 

26,394 

85.0 

15.0 

1,035 

12.2 

236,430 

1,500 

.0380 

.0079 

.0301  1  18,060 

40,635 

105,795 

35,001 

82.8 

17.2 

1,280 

14.3 

267,954 

1,700 

.0483 

.0098 

.03a'S     23,100 

51,975 

215,979 

20,184 

80.6 

19.4 

1,390 

16.6 

299,478 

1,900 

.0641 

.0130 

.0511     30,660  ,  68,985 

230,493 

14,514 

77.0 

23.0 

1,484 

20.7 

313,000 

1,990 

Ultimate  strength. 

Concrete  Column  No.  1582. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — f '^  corrugated  bars. 
Age,  3  months  16  days. 

Sectional  area  of  column,  gross,  159.76  square  inches;  net,  158.21 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.55  square  inches. 


Applied  loads. 

On  50*  gau| 
length. 

Sed 

Computed, 
stress  on  bars. 

Total 
stress  on 
concrete, 

Incre- 
ment 

Per  cent  of 
load  on- 

Stress 

per 

square 

inch 

RaUo. 

pounds 

per 

square 
1  ^k. 

Total. 

Per 

square 

inch. 

Com- 
pres- 
sion. 

Set. 

ReeiU- 
ence. 

Per    ! 
square   Total, 
inch.   1 

by  dif- 
ference. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

Lbs. 

inch, 
bars  to 
con- 
crete. 

Pounds. 

Lbs. 

Inch. 

Inch. 

Indi. 

1 
Pound*  Pounds 

Pounds. 

Pounds 

15,976 

100 

0. 

0. 

0. 

1 

31,952 

20O 

.0018 

.0001 

.0017 

1,020       1,581 

30,371 

95.1 

4.9 

192 

5.3 

47,928 

300 

.0030 

.0005 

.0034 

2,040      3,162 

44,766 

i4,305 

93.4 

6.6 

283 

7.2 

63,904 

400 

.0067 

.0019     .0048 

2,880      4,464 

50,440 

14,674 

93.0 

7.0 

376 

7.7 

95,856 

600 

.0111 

.0027 

.0064 

5,040  ,    7,812 

88,044 

28.604 

91.9 

8.1 

557 

9.0 

127,808 

800 

.0158 

.0094 

.0124 

7,440     11,532 

116,276 

28.232     91.0 

9.0        735 

10.1 

150,700 

1,000 

.0210 

.0046 

.0164 

9,840     15,252 

144,508 

28,232     90.5 

9.5 

913 

10.8 

191,712 

1,200 

.0266 

.0060     .0206 

12,360     19,158 

172,554 

28.046     90.0 

10.0 

1,090 

11.3 

239,640 

1,500 

.0364 

.0087     .0277 

16,620     25,761 

213,879 

41.325  ,  89.3 

10.7 

1,352 

12.3 

271,592 

1,700 

.0448 

.0110     .0338 

20,280  ,  31,|34 
27,420     42,501 

240,158 

26.279 

88.4 

11.6 

1,518 

13.4 

319,520 

2,000 

.0614 

.0157  ,  .0457 

277,019 

36,861 

86.7 

13.3 

1.761 

15.7 

349,000 

2,180 

Ultimate  strength. 
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Concrete  Column  No.  1581. 

1:2:4  Mixture.  Pebbles.  Reinforced  with  4 — J''  Thacher  bars. 
Age,  3  months  14  days. 

Sectional  area  of  column,  gross,  159.64  square  inches;  net,  157.99 
square  inches. 

Sectional  area  of  steel  bars,  mean,  1.65  square  inches. 


Applied  loads. 

Per 

Total. 

square 

inch. 
Lbs. 

Pounds. 

15,964 

100 

31,928 

200 

47,892 

300 

63,856 

400 

95,784 

600 

127,712 

800 

159,640 

1,000 

191,568 

1,200 

239,460 

1,500 

271,388 

1,700 

303,316 

1,900 

318,000 

1,990 

On  50*  gauged 

length. 

Com- 
pres- 
sion. 

• 

Set. 

Resili- 
ence. 

1 
Inch.    Inch. 

Inch. 

0.         ,0. 

0. 

.0015  0. 

.0015 

.0038 

.0004 

.0034 

.0060 

.0008 

.0052 

.0107 

.0015 

.0092 

.0152 

.0023 

.0129 

.0208 

.0084 

.0174 

.0260 

.0048 

.0212 

.0350 

.0068 

.0282 

.0434 

.0088 

.0346 

.0550 

.0124 

.0426 

Computed, 
stress  on  bars. 


Per 

square 

mch. 


Pounds 


Ultimate  strength. 


900 

2,040 

3,120 

5,520 

7,740 

10,440 

12,720 

16,920 

20,760 

25,560 


Total. 


Total 
stress  on 
concrete, 

by  dif- 
ference. 


I  Incre- 
ment 

on  con- 
crete. 


Per  cent  of 
load  on- 


Con- 
crete. 


Bars. 


Pounds-  Pounds.  Pounds: 


1,485 

3,366 

5,148 

9,108 

12,771 

17,226 

20,988 

27,918 

34,254 

42, 174 


30,443 

44,526 

58,708 

86,676 

114,941 

142,414 

170.580 

211,512 

237,134 

261,142 


14,083 
14,182 
27,968 
28,265 
27,473 
28,166 
40,962 
25,592 
24,008 


05.3 
93.0 
91.9 
90.5 
90.0 
89.2 
89.0 
88.3 
87.4 
86.1 


4.7 

7.0 

8.1 

9.5 

10.0 

10.8 

11.0 

11.7 

12.6 

13.9 


Stress 

Ratio, 

per    '  poundsl 

square 
mch 

per 
square 

on 

inch. 

con- 

bars to 

crete. 

con- 

crete. 

Lbs. 

193 

4.7 

282 

7.2 

372 

8.4 

549 

10.1 

728 

10.6 

901 

11.6 

1,080 

11.8 

1,339 

12.6 

1,501 

13.8 

1,653 

15.5 

Concrete  Column  No.  1584. 

1:2:4  Mixture.  Pebbles.  Rei^nforced  with  8 — f '^  corrugated  bars. 
Age,  3  months  14  days. 

Sectional  area  of  column,  gross,  159.52  square  inches;  net,  156.43 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.09  square  inches. 


Applied  loads. 

On  50*  gauged            Computed, 
length.               stress  on  bars. 

1 
1 

Total   ' 

1 
Per  cent  of   stress 
load  on—  j    per    ' 

Ratio, 
pounds 

a**Aa«#^n      InCrO" 

square 
Inch  , 
on 
con- 
crete. 

Lbs. 

per 
square 
inch, 
bars  to 
•con- 
crete. 

Total. 

Per 

square 

inch. 

Lbs. 

Com- 
pres- 
sion. 

Set. 

ResiU- 
ence. 

Per 

square 

Inch. 

ToUl. 

stresson 
concrete, 
by  dif- 
ference. 

ment 
on  con- 
crete. 

Con- 
crete. 

Bars. 

Pounds. 

Inch.    Inch. 

Inch. 

Lbs. 

Lbs. 

Pounds. 

Lbs. 

15,952 

100 

0.          0.          0.          ' 

31,904 

200 

.0015 

.0002     .0013  j        780 

2,410 

29,494 

92.4 

7.6  i      189 

4.1 

47,856 

300 

.0032 

.0005     .0027       1,620 

5,006 

42,850 

i3,356  I  89.^ 

10.5        274 

5.9 

63,806 

400 

.0048 

.0007  1  .0041       2,460 

7,601 

56,207 

13,357 

88.  r  1  11.9  1      359 

6.9 

95,712 

600 

.0083 

.0011      .0072  ,    4,320 

13,349 

82,363  1  26,156 

86.1  '  13.9  ,      527 

8.2 

127,616 

800 

.0117 

.0016     .0101       6,060 

18,725 

108,891     26,528  i  85.3  '  14.7 

696 

8.7 

l.'S0,520 

1,000 

.0156 

.0022     .0134       8,040 

24,844 

134,676     25. 7&')  i  84.4      15.6 

861 

9.3 

191.424 

1,200 

.0193 

.0028  1  .0165       9.900 

30,501 

160,833     26.157     84.0     16.0 

1,028 

9.6 

239,280 

1,500 

.0255 

.0039  '  .0216     12.960 

40,046 

199.234     38.401     83.3     16.7 

1,274 

10.2 

271,184 

1,700 

.0298 

.0048     .0250  .  15.000 

46.350 

224,834  1  2.5,600  :  82.9     17.1 

1,437 

10.4 

319,040 

2,000 

.0376 

.0062     .0314  <  18,840 

58,216 

260.824  1  35,990  i  81.8  •  18.2     1,667 

11.3 

398.800 

2,500 

.0522 

.0083     .0439     26,340 

81,391 

317,409  1  56,585  ;  79.6  I  20.4     2,029 

13.0 

452,000 

2,830 

Ultimate  strength. 
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Concre'te  Column  No.  1579. 

1:2:4  Mixture.  Pebbles.  Reenforced  with  8 — J*  Thacher  bars. 
Age,  3  months  12  days. 

Sectional  area  of  column,  gross,  158.5  square  inches;  net,  156.19 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.31  square  inches. 


Applied  loads. 

Oni 

1 

W  gauged 
ength. 

Computed, 
stress  on  bars. 

Total 

Incro- 

Perc( 
load 

• 

Bnt  of 
on— 

Stress 
per 

Ratio, 

pounds 

per 

sireBson<  -___♦ 
concrete.:  me°t 

square 
inch 

square 
inch, 
bars  to 
con- 
crete. 

Total. 

Per 

square 

inch. 

Lbs. 

Com- 
pres- 
sion. 

Set. 
Inch. 

RostU- 
ence. 

1 

Per 

square 

inch. 

1  by  dif- ' 
Total,    ference. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

Pounds. 

Inch. 

Inch. 

Lbs. 

Lbs. 

Pounds. 

Lbs. 

Lbs. 

15,850 
31,700 

100 

0.          0.          0. 

t 

1 

200 

.0009  ;o.          <  .0009 

540 

1,787      20,913  ' 

94.4 

5.6         193 

2.8 

47,550 

300 

.0021  ,0.          ;  .0021 

1,260 

4,171       43,379  '  13,466 

91.2 

8.8        280 

4.5 

63,400 

400 

.0085 

.0001     .0034 

2,040 

6,752       56,648     13,269 

89.4 

10.6 

365 

5.6 

79,250 

500 

.0049 

.0001     .0048 

2,880 

9,533       69,717     13,069 

88.0 

12.0 

449 

6.4 

05,100 

000 

.0065 

.0002     .0063 

3,780 

12,512       82,588     12,871 

86.8 

13.2         532 

7.1 

110,050        700 

.0081 

.0004     .0077 

4,620 

15,292  .    95,658     13,070 

86.2 

13.8  '      616 

7.5 

126,800        800 

.0097 

.0004     .0093 

5,580 

18,470 

108,330 

12,672 

85.4 

14.6  ;      698 

8.0 

142,650  '      900 

.0112 

.0005     .0107 

6,420 

21,250     121,400 

13,070 

85.1 

14.9         782 

8.2 

158,500     1,000 

.0128 

.0006     .0122 

7,320 

24,229     134,271 

12,871 

84.7 

15.3 '   m 

8.5 

174,350 

1,100 

.0145 

.0007  ;  .0138 

8,280 

27,407     146,943 

12,672 

84.3 

15. 7         947 

8.7 

100,200 

1,200 

.0164 

.0009     .01.S5 

9,300 

30,783     150,417 

12,474 

83.8 

16.2     1,030 

9.0 

206,050 

1,300 

.0181 

.0010     .0171 

10.260 

33,061 

172,089 

12,672 

83.5 

16.5     1,109 

9. 3 

237,750 

1,500 

.0216 

.0013     .0203 

12,180 

40,316 

197,434 

25,345 

83.0 

17.0  1  1,272 

9.6 

209,450 

1,700 

.0255 

.0016 

.0239 

14,340 

47,465 

221,985 

24,551 

82.4 

17.6  1  1,430 

10.0 

301.150 

1,000 

.0207 

.0021 

.0276 

16,560 

54,814 

246,336 

24,351 

81.8 

18.2     1,587 

10.4 

317,000 

2,000 

.0320 

.0024 

.0296 

17,760 

58,786 

258,214 

11,878 

81.5 

18.5  >  1,664 

10.7 

380,400 

2,400 

.0411 

.0035 

.0376 

22,560 

74,674 

305,726 

47,512 

80.4 

19.6     1,970 

11.5 

412,100 

2,600 

.0484 

.0047 

.0437 

26,220 

86,788 

325,312 

19,586 

78.9 

21.1  1  2,096 

12.5 

438,000 

2,780 

Ultimate  strength. 

Concrete  Column  No.  1610. 

1:2:4  Mixture.  Pebbles.  Reenforced  with  4—}''  twisted  bars. 
Age,  7  months  26  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 


Total 


Pounds. 

15,030 

31,878 

47.818 

63,757 

70,606 

05,635 

111,574 

127,514 

143,453 

150,302 

175,331 

101,270 

230,088 

289,800 


Per 

square 

inch 


Lbs. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,100 

1,200 

1,500 

1,820 


On  50*  gauged 
length. 


Com- 
pres- 
sion 


Set. 


Inch.  Inch. 

0  0. 

.0015  .0002 

.0032  .0004 

.0053  .0007 

.0074  .0008 

.0097  .0010 

.0110  .0012 

.0144  .0015 

.0160  .0010 

.0105  .0023 

.0219  .0028 

,  .0246  .0031 

'  .0310  .0042  .0277 

Ultimate  strength. 


ResiU 
ence. 


Computed, 
stress  on  bars. 


Inch. 
0. 
.0013 
.0028 
.0046  ' 
.0066 
.0087 

.0107  ; 

.0129 
.0150  , 
.0172 
.0101 
.0215  , 


Per 

square 

inch. 


Lbs. 


TotHi 


Lbs. 


780 

1,680 

2,780 

3,080 

5,220 

6,420 

7,740 

0,000 

10,320 

11,460 

12,900 

16.620 


1,802 

3,881 

6.376 

0,148 

12,058 

14,830 

17,879 

20,700 

23,830 

26,473 

29.799 

38,392 


stress  on    ,n^n»   < 

'Z'T'  on  con-. 

fnLn^'     "ete.  ,  Con- 
ference. ^  ,^„^^^ 


Per  cent  of 
load  on— 


Bars. 


Pounds. 


30.076 

43,937 

57,381 

70,548 

83,577 

96,744 

109,035 

122,663 

135,553 

148,858 

161,4^1 

200,696 


Lbs. 


13,861 
13,444 
13, 167 
13.029 
13, 167 
12,891 
13,028 
12,890 
13,305 
12,613 
39,22.') 


stress 
per    , 
square 
mch 
on 
con- 
crete. 


Lbs. 


Ratio, 
pound.s 

per 
square 

inch, 
bars  to 

con- 
crete. 


94.3 
01.0 
90.0 

88.5 
87.4 
86.7 
86.0 
85.5 
85.0 
84.9 
84.4 
83.9 


5.  /  ' 

8.1 
10.0 
11.5 
12.6  , 
13.3 

14.0  I 
14.5  ' 
15.0 
15.1 
1.'>.6 

16.1  . 


191 
280 
365 
449 
532 
616 
698 
781 
863 
948 
1,028 
1,278 


4.1 

6.0 

7.6 

8.8 

9.8 

10.4 

11.1 

11.5 

12.0 

12.1 

12.5 

13.0  1 
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Cinder  Concrete  Column  No.  1616. 

1:2:4  Mixture.  Cinders.  Re('nforced  with  4 — l"  twisted  bars. 
Age,  5  months  16  days. 

Sectional  area  of  column,  gross,  159.39  square  inches;  net,  157.08 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


' 

AppUed  1 

oads. 

On  50*  gauged 
length. 

Comj 
stress  ( 

>uted. 
>n  bars. 

Total 

Incre- 

Per  cent  of 
load  on- 

Stress 

per 
square 

inch 

Ratio, 
pounds 

per 
square 

inch, 
bare  to 

con- 
crete. 

svress  on    _,_,_4. 
concrete,   ™«°> 

Totak 

Per 

square 
Inch. 

Lbs. 

Com- 
pres- 
sion. 

Inch. 

Set. 

Resili- 
ence. 

Inch. 

Per 

square 

inch. 

Lbs. 

Total. 

by  dif- 
ference. 

Pounds. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

Pounds. 

Inch. 

Lbs. 

Lbs. 

Lbs. 

15,939  1      100 

0. 

0. 

0. 

31,878  I      200 

.0029 

0. 

.0029 

1,740 

4,019 

27,859  1 87.4 

12.6 

.    177 

9.8 

47,817        300 

.0a59 

.0002 

.0057 

3,420 

7,900 

39,917     12,058     83.5 

16.5 

254 

13.5 

63,756 

400 

.0093 

.0005 

.0088 

6,280 

12, 197 

51,659  ,  11,642  ;  80.9 

19.1 

328 

16.1 

79,695 

500 

.0127 

.0006 

.0119 

7,140 

16,493 

63,202  1  11,643  ,  79.3 

20.7 

402 

17.8 

95,634 

600 

.0161 

.0010 

.0151 

9,060 

20,929 

74,705  ;  11,503     78.1 

21.9 

476 

19.0 

127,512 

800     .0233 

.0016 

.0217 

13,020 

30,076 

97,436     22,731  i  76.4 

23.6 

620 

21.0 

159,390 

1,000     .0305 

.0021 

.0284 

17,040 

39,362 

120,028     22,592 

76.3 

24.7 

764 

22.3 

191,268 

1,200     .0381 

.0029 

.0352 

21,120 

48,787 

142,481 

22,453 

74.6 

25.5 

907 

23.3 

207,207 

1,300     .0424 

.0034 

.0390 

23,400 

54,054 

153,153 

10,672 

73.9 

26.1 

975 

24.0 

• 

239,065 

1,500  ,  .0503 

.0041 

.0462 

27,720 

64,033 

175,052 

21,899 

73.2 

26.8 

1,114 

24.9 

270,963 

1,700     .a591 

.0053 

.0538 

32,280 

74,667 

196,396 

21,344 

72.6 

27.5 

1,250 

25.8 

286,902 

1,800 

.0635 

.0056 

.0579 

34,740 

80,249 

206,653 

10,257 

72.0 

28.0 

1,316 

26.4 

334,000 

2,095 

Ultimate  strength. 



— 

Concrete  Column  No.  1608. 


1:3:6  Mixture.  Pebbles.  Reenforced  with  4 — i^  twisted  bars. 
Age,  7  months  24  days. 

Sectional  area  of  column,  gross,  160  square  inches;  net,  157.69 
square  inches. 

Sectional  area  of  steel  bars,  2.31  square  inches. 


Applied  loads. 


Total. 


Per 

square 

inch. 


On  50*  gauged 
length. 


Com- 
pres- 
sion. 


Set. 


ResiU- 
ence. 


Pounds. 

Lbs. 

Inch. 

Inch. 

Inch. 

16,000 

100 

0. 

0. 

0. 

32,000 

200 

.0047 

.0009 

.0038 

48,000 

300 

.0093 

.0019 

.0074 

64.000 

400 

.0138 

:  .0027 

.0111 

80,000 

500 

.0179 

.0033 

.0146 

96.000 

600 

.0223 

.0038 

.0185 

112,000 

700 

.0274 

.0044 

.0230 

128,000 

800 

.0322 

.0049 

.0273 

M4,000 

900 

.0380 

.oaw 

.032/i 

160.000 

1.000 

.0141 

.0063 

.0378 

218,600 

1,370 

Ultimate  strength. 

Computed, 
stress  on  bare. 


Per 

square 

inch. 


Lbs. 


ToUl. 


Lbs. 


2,280 

4,440 

6,660 

8.760 

11,100 

13,800 

16,380 

19,500 

22,680 


5,267 
10,256 
15,385 
20,236 
25,641 
31,878 
37,838 
45.045 
52,391 


Total 
stress  on 
concrete, 

by  dif- 
ference. 


Pounds. 


Per  cent  of 
load  on— 


Incre- 
ment 
on  con- 
crete. 


26,733 
37,744 
48,615 
59.764 
70,3.'59 
80.122 
00,162 
98,955 
107,600 


Lbs. 


83.5 

16.5 

11,011 

78.6 

21.4 

10,871 

76.0 

24.0 

11,149 

74.7 

25.3 

10,595 

73.3 

26.7 

9,763 

71.5 

28.5 

10,040 

70.4 

29.6 

8,793 

68.7 

31.3 

8,654 

67.3 

32.7 

8^  pound, 
sq  Clare  „ 'Jf!' 
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CoNCBETE  Column  No.  1617. 

1:3:6  Mixture.  Trap  rock.  ReCnforced  \^ith  8 — |^  corrugated 
bars.     Age,  5  months  10  days. 

Sectional  area  of  colunm,  gross,  159.39  square  inches;  net,  156.30 
square  inches. 

Sectional  area  of  steel  bars,  mean,  3.09  square  inches. 


AppUed  loads. 

On  50*  gauged 
length. 

Computed, 
stress  on  bars. 

Total 
stress  on 
concrete, 

Incre- 
ment 

Per  cent  of 
load  on- 

stress 

per 
square 

inch 

Ratio, 
pounds 

per 
square 

1 
1 

Total. 

Per 

square 

inch 

Com- 
pres- 
sion. 

Bet. 

ResiU- 
ence. 

Inch. 

Per 

square 

Infih 

Total. 

by  dif- 
ference. 

Pounds. 

on  con- 
crete. 

Con- 
crete. 

Bars. 

on 
con- 
crete. 

inch, 
bars  to 
con- 
crete. 

Pound*. 

Lbs. 

Inch. 

Inch. 

Lb«. 

Lbs. 

Lbs. 

Lbs. 

15, «» 

100 

0. 

0. 

k). 

31,878 

200 

.0013 

0. 

.0013 

780 

2,410       29,468 

92.4 

7.6 

i89 

4.i 

47,817 

300 

.0031 

.0002 

.0029 

1,740 

5,377 

42,440 

i2,972 

88.8 

11.2 

272 

6.4 

68,756 

400 

.0040 

.0005 

.0044 

2,640 

8,158 

55,508 

13,158 

87.2 

12.8 

356 

7.4 

79,605 

500 

.0009 

.0006 

.0063 

3,780 

11,680 

68,015 

12,417 

85.3 

14.7 

435 

8.7 

95,634 

600 

.0090 

.0009 

.0061 

4,860 

15,017 

80,617 

12,602 

84.3 

15.7 

516 

9.4 

127,512 

800 

.0134 

.0015 

.0119 

7,140 

22,063 

105,449 

24,832 

82.7 

17.3 

675 

10.6 

143,451 

900 

.0158 

.0019 

.0139 

8,340 

25,771 

117,680 

12,231 

82.0 

18.0 

753 

11.1 

15Q,390 

1,000 

.0185 

.0023 

.0162 

9,720 

30,035 

129,355 

11,675 

81.2 

18.8 

828 

11.7 

191,268 

1,200 

.0239 

.0033 

.0206 

12,360 

38,192 

153,076 

23,721 

80.0 

20.0 

979 

12.6 

207,207 

1,300 

.0268 

.0087 

.0231 

13,860 

42,827 

164,380 

11,304 

79.3 

20.7 

1,052 

13.2 

223,146 

1,400 

.0300 

.0041 

.0259 

15,540 

48,019 

175, 127 

10,747 

78.5 

21.5 

1,120 

13.9 

239,085 

1,600 

.0337 

.0048 

.0280 

17,340 

53,581 

185,504 

10,377 

77.6 

22.4 

1,187 

14.6 

255,024 

1,600 

.0371 

.0049 

.0322 

19,320 

So,  Dtiv 

195,325 

9,821 

76.6 

23.4 

1,250 

15.4 

270,063 

1,700 

.0409 

.0055 

.0354 

21,240 

65,632 

205,331 

10,006 

75.8 

24.2 

1,314 

16.2 

286,902 

1,800 

.0449 

.0062 

.0887 

23,220 

71,7fi0 

215, 152 

9,821 

75.0 

25.0 

1,377 

16.9 

302,841 

1,900 

.0493 

.0065 

.0428 

25,680 

79,351 

223,490 

8,338 

73.8 

26.2 

1,430 

18.0 

318,780 

2,000 

.0540 

.0069 

.0471 

28,260 

87,323 

231.457 

7,967 

72.6 

27.4 

1,481 

19.1 

366,000 

2,290 

Ultimate  strength. 

STEEL  REENFORCING  BARS. 


TENSILE  AND  COMPRESSIVE  TESTS  OF  METAL  USED  IN 

CONCRETE  COLUMNS. 
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Tensile    Tests    of    Steel    Bars    Representing    REfiNFORCiNO 

Material  in  Concrete  Columns. 

No.  8057. 
Plain,  square  steel  bar. 
Diameter,  ''.TS  by  ".75. 
Sectional  area,  .5625  square  inch. 
Length  over  all,  50''. 
Gauged  length,  lO'^. 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,020 
0 


In  gauged  length. 


Elonga- 
tion. 


Inch, 

0. 
.0013 
.0030 
.0063 
.0100 
.0118 
.0121 
.0127 
.0131 
.0136 
.0140 
.0144 
.0150 
.0159 
.0168 
.0178 
.0201 
.0050 
.27 
.28 
.30 
.32 
.34 
.44 
.50 
.56 
.70 
.83 
.99 

1.31 

1.78 

1.96 


Set. 


Inch. 
0. 
0. 


Remarks. 


InlUal  load. 


I 


0. 


,0004 


,0028 


,,  Elastic  limit;  approximate. 


,1  Tensile  strength. 
-°  19.6  per  cent. 


Load  oix  bar  at  time  of  rupture,  30,100  pounds  =  122,860  pounds 
per  square  inch  on  area  at  fracture. 

Elongation  of  inch  sections,  ^^.20,  ''.18,  M7,  ''.20,  ^^.19,  ''.19,  ".19, 
".21,  ".20,  ".23. 

Area  at  fracture,  ".49  X". 50  =  .2450  square  inch. 

Contraction  of  area,  56.4  per  cent. 

Appearance  of  fracture,  fine  silkv. 

Fractured  2".25  outside  gauged  length. 
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No.  8068. 

Twisted  y  square  bar,  from  the  same  bar  as  specimen  No.  8057, 
twisted  cold  one  turn  in  8^. 
Diameter,  ''.TS  by  ".75. 
Sectional  area,  .5625  square  inch. 
Gauged  length,  lO''. 


Applied 

loads  per 

square 

Inch. 


Pouitdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
84,800 
0 


In  gaugsd  length. 


Elonga- 
tion. 

Set. 

Inches. 
0. 

.0012 
.0032 

Inch. 

0. 

0. 

.0070 

.^. ......... 

.0100 
.0130 
.0149 
.0151 

0. 
0. 
.0001 

.0155 

.0160 

.0162 

.0160 
.0172 

.0005 

.0178 

.0183 
.0187 

•••••-•-•»•• 

.0102 
.0200 

.0010 

.0203 

.0200 

.0818 

.0222 
.0228 

.0021 

.0230 

.0246 

.0258 

.0268 
.0278 

.0049 

.0290 

.0300 

.0321 

.0344 
.0362 

.0110 

.0380 

.0399 

.0442 

.0485 
.0521 

.0230 

.0000 

.0658 

.0760 

.0662 
.11 

.0590 

.13 

.15 

.19 

.23 



.25 

.31 

.39 

.42 

1.06 

Remarks. 


Initial  load. 


Tensile  strength. 
— 10.6  per  cent. 


Load  on  bar  at  time  of  rupture,  33,900  pounds  =  132,940  pounds  per 
square  inch  on  area  at  fracture. 

Area  at  fracture,  ''.50 X^.51  =.2550  square  inch. 
Contraction  of  area,  54.7  per  cent. 
Appearance  of  fracture,  fine  silky,  serrated. 
Fractured  ^^,75  inside  the  gauged  length. 
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No.  8060. 
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Thacher  bar. 

Diameter  of  circular  section^  ^.75;  area,  .442  square  inch. 
Mean  sectional  area,  computed  from  weight  of  bar,  .414  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gauged  length,  lO''. 

Length  over  all,  50''.     Weight,  5.875  pounds. 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

^ 

Remarks. 

Elonga- 
tion. 

Set. 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
0 

Inch. 

0. 

.0015 
.0031 
.0070 
.0105 
.0124 
.0142 
.0149 
.0155 
.0160 
.0168 
.0196 
.0253 
.0298 
.0310 
.0580 
.0790 
.09 
.11 
.12 
.14 
.16 
.19 
.22 
.25 
.30 
.37 
.48 
.61 
.82 
.89 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
»8.9  per  cent. 

0. 

.0004 

.0048 

.0609 

Diameter  at  fracture,  ".52;  area,  .212  sq^u'are  inch. 

Contraction  of  area,  computed  on  origmal  sectional  area  of  .442 
square  inch,  52  per  cent. 

Appearance  of  fracture,  fine  silky.  Fracture  occurred  across  cir- 
cular section  originally  ^^.75  diameter. 

Fractured  3^  outside  the  gauged  length. 
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No.  8062. 

Corrugated  bar.  Bar  straightened  after  having  been  used  in  con- 
crete column. 

Maximum  diameter,  about  ".65  by  ''.67;  area,  .4356  square  inches. 

Mean  sectional  area,  computed  irom  weight  of  bar,  .386  square 
inch. 

Loads  per  square  inch  refer  to  mean  sectional  area. 

Gauged  lejigth,  10." 

Length  over  all,  58".30.     Weight,  6.375  pounds. 


Applied 

loads  per 

8(iuare 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,230 
0 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 
.0012 

.oa% 

.0068 
.0107 
.0125 
.0134 
.0170 
.0211 
.0240 
.0320 
.0432 
.1060 
.17 
.19 
.20 
.21 
.22 
.23 
.26 
.30 
.33 
.37 
.41 
.45 
.52 
.60 
.68 
.82 
.98 
1.35 


1.75 


iMt. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


0. 


0001 


.0031 


TensUe  ntrength. 
— 17.5  per  cent. 


Appearance  of  fracture,  fijie  granular, 
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Compression  Tests  of  Steel  Bars  Representing  REfiNFORCiNO 

Material  in  Concrete  Columns. 


Twisted  steel  bar. 
Length  over  all,  8*. 
Sectional  area,  ''.TO  X'^.SO 
Gauged  length,  6*. 


.632  square  inch. 


Applied  loads. 

In  gauged  length. 

Remailcs. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

8et. 

Povmdt. 
632 

3,160 
6,320 
12,640 
18,060 
25.280 
28,440 
31,600 
82,232 
32,864 
83,496 
34,128 
84,760 
35,392 
36,024 
36,656 
37,288 
37,920 
38,552 
39,184 
39,816 
40,448 
41,060 
41,712 
42,344 
42,076 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 

Inch. 
0. 

.0007 
.0017 
.0035 
.0056 
.00";7 
.0088 
.0100 
.0103 
.0105 
.0107 
.0110 
.0113 
.0116 
.0110 
.0125 
.0130 
.0134 
.0130 
.0145 
.0151 
.0160 
.0174 
.0185 
.0200 
.0240 

Inch. 
0. 

Initial  load. 

0. 
0. 

.0003 

.0006 

.0016 

.0045 

.0103 

Test  discontinued.    Ultimate    strength    not 
reached. 

H.  Doc.  291,  68-3 ^26 
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Second  twisted  steel  bar. 

Len^h  over  all,  S". 

Sectional  area,  ^.TSX'^.Te^.S?  square  inch. 

Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Peraooare 
inch. 

Compres- 
sion. 

Set. 

PounOi. 
670 
2,860 
6,700 
11,400 
17,100 
22,800 
25,660 
28,500 
29,070 
29,640 
30,210 
80,780 
31,360 
31,920 
82,490 
33,000 
33,630 
84,200 
84,770 
35,340 
35,910 
36,480 
87,050 
87,620 
38,190 
38,760 
39,330 
89,900 

Paundt, 
1,000 
6,000 
10,000 
20,000 
80,(MI0 
40,000 
45,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
09,000 
70,000 

Inch. 
0. 
.0006 

.0016 
.0036 
.0057 
.<Ny79 
.0090 
.0102 
.0106 
.0100 
.0113 
.0116 
.0118 
.0122 
.0126 
.0130 
.0134 
.0139 
.0145 
.0149 
.0154 
.0161 
.0166 
.0174 
.0182 
.0102 
.0202 
.0212 

Inch. 

0. 

0. 

Initial  load. 

0. 

,0007 

.0013 

.0021 

.0038 

.0072 

Test  dlwontlnued.    Ultimate    strength    not 
reached. 

Corrugated  steel  bar. 

Lengtn  over  all,  8^. 

Sectional  area,  ^^.67  X*.65  =  .4355  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

e 
Remarks. 

Total. 

For square 
Inch. 

Compres- 
sion. 

Bet. 

Powndt, 

436 

2,178 

4,366 

8,  no 

13,066 
16,248 
17,420 
10,696 
21,776 
22,211 
22,640 
22,900 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
46,000 
60,000 
61,000 
62.000 
62,680 

Inch. 

0. 

.0010 
.0019 
.0041 
.0068 
.0079 
.0094 
.0110 
.0128 
.0183 
.0140 

Inch. 

0. 

0. 

Initial  load. 
Ultimate  strength. 

* 

0. 

.0006 

.0010 

Failed  by  triple  flexure. 
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Second  corrugated  steel  bar. 

Len^h  over  all,  8*. 

Sectional  area,  ^.67  X '.65  =  .4355  square  inch. 

Gauged  length,  6'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Fv  Milan 
Indi. 

Compraa- 
■lon. 

Set. 

POttlMlf. 

480 
2,178 
4,866 

8,710 
18,006 
15,248 
17,420 
17,868 
18,201 
18,721 
10,182 
10,008 
20,088 
20,400 
20,004 
21,340 
21,778 
22,211 
22,048 
22,000 

PounOi, 

J,000 

«,000 

lolooo 

20,000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
62,680 

Inch. 

0. 
.0000 
.0020 
.0043 
.0008 
.0070 
.0000 
.0002 
.0004 
.0008 
.0000 
.0101 
.0108 
.0106 
.0107 
.0110 
.0112 
.0114 
.0116 

Inch. 

0. 

0. 

Initial  load. 

• 

Ultimate  strength. 

t  • 

0. 

.0002 

.0002 

Failed  *by  triple  flexure. 

Thacher  bar. 

Length  over  all,  8*^. 

Diameter  of  cylindrical  part,  '.76. 

Sectional  area,  .4536  square  inch. 

Gauged  length,  6". 


AppMed  loads. 

In  ganged  length. 

Total. 

Per  Milan 
iiKsh. 

Compres- 
sion. 

Set. 

Poundt. 
464 

2,208 
4,688 
0,078 
13,006 
14,008 
14,616 
14,000 
16,422 
16,878 
18,880 
18,788 
17,287 
17,000 
18,144 
18,606 
10,061 
22,000 

Poundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
33,000 
84,000 
86,000 
30,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
40,880 

0. 

.0011 
.0080 
.0040 
.0008 
.0071 
.0073 
.0075 
.0070 
.0063 
.0080 
.0000 
.0006 
.0104 
.0117 
.0173 
.0246 

Inch. 

0. 

0. 

.0004 

.0007 

.0030 

Remarks. 


Initial  load 


Ultimate  strength. 


Failed*  by  triple  flexure. 
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Second  Thacher  bar. 
Length  over  all,  8^.02. 
Diameter  of  cylindrical  part,  ".75. 
Sectional  area,  .4418  square  inch. 
Gauged  length,  Q". 


Applied  loads. 

In  gauged  length. 

Total. 

Pounds. 
442 
2,209 
4,418 
8,836 
13,254 
13,696 
14,138 
14,579 
16,021 
15,463 
15,905 
16,347 
16,788 
17,230 
17,672 
18,114 
18,556 
18,997 
19,439 
19,881 
20,323 
20,765 
21,206 
21,648 
22,090 

Per  smiaro 
incti. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 
1,000 
5,000 
10  000 
20,000 
30,000 
31, 000 
32,000 
33,(100 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 

0. 

.0009 
.0018 
.0037 
.0059 
.0060 
.0062 
.0064 
.0087 
.0069 
.0070 
.0072 
.0074 
.0076 
.0085 
.0090 
.0099 
.0116 
.0129 
.0155 
.0175 
.0215 

Inch. 

0. 

0. 

Initial  load. 

0. 

C. 

.0003 

.0059 

.0252 
.0287 

* 

............ 

.0500 

.0401 

Rapid  lateral  deflection.    Ulttmate  strength. 

Failed  by  triple  flexure. 

Square  steel  bar. 

Len^h  over  all,  8*. 

Sectional  area,  ''.75X''.75  =  .5625  square  inch. 

Gauged  length,  6^^. 


Applied  loads. 

In  gauged  length. 

Total. 

Persmiare 
incn. 

Compres- 
sion. 

Set. 

Inch. 
0. 
0. 

Remarks. 

Pounds. 
563 
2,813 
5,625 
8,438 
n,250 
14,063 
16,876 
19,688 
22,500 
23,063 
23,625 
24,188 
24,750 
25,313 
25,875 
26.438 
27,000 
37,563 
28,125 
29,200 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,910 

Inch. 

0. 
.0005 
.0015 
.0020 
.0030 
.0039 
.0048 
.0058 
.0087 
.0069 
.0072 
.0073 
.0075 
.0078 
.0079 
.0080 
.0082 
.0100 
.0260 

Initial  load. 

.0005 

.0005 

.0005 

.0176 

• 

UltiinAte  itrength. 

Failed  by  triple  flexure. 
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Second  square  steel  bar. 
Length  over  all,  S^, 
Sectional  area,  "JbX^JS 
Gauged  length,  6*. 


=  .5625  square  inch. 


Applied  loads. 

In  gauged  length. 

Remarks. 

V 

Total. 

Per  square 
inrii. 

Compres- 
sion. 

Set. 

Pounds. 
563 
2,813 
5,625 
11,250 
16,876 
22,500 
23,063 
23,625 
24,188 
24,760 
25,313 
25,876 
26,438 
37,000 
37,563 
28,125 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

Inch. 

0. 
.0006 
.0017 
.0031 
.0055 
.0075 
.0077 
.0079 
.0081 
.0083 
.0085 
.0089 
.UU03 
.OHO 
.0180 

Inch. 

0. 

0. 

Initial  load. 
Ultimate  strength. 

0. 
0. 

0. 

Failed  by  triple  flexure. 

Twisted  steel  bar  made  from  i"  square  steel  of  previous  lot  tested. 

Len^h  over  all,  8*. 

Sectional  area,  *.75X'^.75  =  .5625  square  inch. 

Gauged  length,  6'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

563 

2,813 

5,625 

11,250 

10,875 

22,500 

25,313 

28,125 

30,038 

33,750 

36,563 

30,375 

Pounds 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 

Inch. 

0. 

.0009 
.0017 
.0094 
.0055 
.0073 
.0084 
.0095 
.0109 
.0125 
.0150 
.0198 

Inch. 
0. 
0. 

Initial  load. 

Test  discontinued.    Ultimate  strength  not 
reached. 

0. 

.0001 

.0014 

.0064 

ADHESIVE  RESISTANCE  OF  STEEL  BARS  IMBEDDED 
IN  CEMENT  AND  MORTAR  PRISMS. 


407 


I 


PHOT0GR*PM,  BEFOSE  TESTING,  OF  COfil 

IN   PRISM  OF  NEAT  CEMENT,  SHOWING  CR*CKS 
PRiSM  *T  CORNEAS  OF  SAB. 


ADHESION   OF   STEEL   BABS   IN   CEMENT   AND   MOKTA.R.      409 

Cement  and  mortar  prisms  having  the  nominal  dimensions  6^  by  6' 
by  12^  long  were  made,  with  steel  bars  imbedded  therein.     The  bars 

Eassed  centrally  through  the  prisms,  projecting  at  one  end  to  admit  of 
eing  gripped  in  the  jaws  of  the  testing  machine.  The  specimens  were 
set  in  au"  and  tested  when  seven  months  old.  Dming  this  period 
cracks  developed  in  the  cement  about  the  imbedded  bars,  as  shown 
in  the  photographs  herewith. 

The  tests  were  made  by  pulling  the  bars  from  the  prisms^  or  ruptur- 
ing the  former  by  tensile  stresses,  in  case  the  adhesive  resistance  was 
adequate.  The  prisms  were  secured  in  the  jaws  of  the  testing  machine 
between  V-shaped  wooden  cushions,  agliinst  which  a  sufficient  com- 
pressive force  was  applied  to  hold  the  specimens  in  place  against  the 
tensile  pull  on  the  oars.  This  lateral  pressure  on  the  sides  of  the 
prisms  prevented  their  spUtting  lengthwise  during  the  tests,  and  in 
some  degree  probably  resulted  m  applying  pressure  against  the  sides 
of  the  imbedded  bars,  the  extent  of  which  was  not  ascertained. 

The  area  of  contact  surface  between  the  twisted  bars  and  the  cement 
was  taken  to  be  the  periphery  of  the  bar  multiplied  by  its  length  in 
the  prism.  In  computing  the  contact  surface  oi  the  corrugated  bars, 
the  periphery  was  assumed  to  be  represented  by  the  square  circum- 
scribing the  corrugations.  A  part  of  the  prism  thus  inclosed  would 
be  subjected  to  shearing  stresses. 

Adhesive  Resistance  of  Steel  Bars  Imbedded  in  Cement  and 

Mortar  Prisms. 

Nominal  dimensions  of  prisms  %"  by  %"  by  12*  long.  Effective  sizes 
of  rods  taken  as,  twisted,   .81  by  *.81 ;  corrugated,   .73  by  ^.73. 


CompoBlttoii  of  prisms. 


Atlas  oeizient»  neat. 

Do 

Atlas  cement,  1;  sand,  1.. 
Atlas  cement,  1;  sand,  2.. 
Atlas  cement,  1;  sand,  3. . 
Atlas  cement,  1:  sand,  4.. 


Atlas  cement,  neat. 

Do 

Do 

Atlas  cement,  1;  sand.  1.. 
Atlas  cement,  1;  sand,  2.. 
Atlas  cement,!;  sand.  3.. 
Atlas  cement,  1;  sand,  4.. 


Kind  of 

Imbedded 

bars. 


Twisted. 

do.. 

do.. 

do.. 

do.. 

do.. 


Corrugated 

do 

do 

do 

«  •  •  •  ■  *  •  x^  •   •  •  a  •  I 

■  •  ■  «  •  VAx^  «■■«•! 

do 


Leneth 
prisms. 


Inches, 
12.10 
12.13 
11.99 
12.02 
11.98 
12.06 

11.99 
12.04 
12.06 
11.82 
12.10 
12.02 
12.02 


Contact 
surface 
of  bars 

in 
prisms. 


8q,  int. 
30.20 
30.30 
38.85 
38.04 
38.82 
30.07 

36.01 
36.16 
36.10 
84.61 
35.33 
36.10 
36.10 


Ultimate  re- 
sistance. 


Total. 


PcundM 
50,100 
51,200 
61,200 
40,700 
27,200 
31,100 

83,900 
88,700 
33,800 
33,700 
33,000 
25,800 
19,800 


Per 

sqiinre 
inch. 


Ptmndt 
1,278 
1,303 
1,318 
1,199 
701 
796 

968 
958 
960 
977 
934 
736 
664 


Remarks. 


Broke  rod. 

Do. 

Do. 

Do. 
RodpuUed  out. 

Do. 

Broke  rod. 

Do. 

Do. 
Rod  pulled  out. 

Do. 

Do. 

Do. 


CEMENT  CYLINDERS  SET  UNDER  HIGH  INITIAL 

PRESSURES. 
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No.  1602. 

Neat  Vulcanite  cement. 

Water  used,  6  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  400,000  pounds  (18,690  pouflds  per 
square  inch)  25  minutes,  then  under  217,000  pounds  (10,140  pounds 
per  square  inch)  42  hours.  Remained  in  mold  21  days,  then  forced 
out  and  set  in  air  until  tested. 

Weight,  23  pounds  10  ounces  =  139.8  pounds  per  cubic  foot. 

A^e,  set  in  air,  4  months  18  days;  first  21  days  in  mold. 

Diameter,  6''.22. 

Sectional  area.  21.40  square  inches. 

Length  oyer  all,  13.^^65.     Gauged  length,  6'. 


AppUed  loads. 

In  gauged  length. 

Remarka. 

Total: 

Peraquare 
inch. 

Compraa- 
alon. 

Set. 

Inch. 
0. 

Powidf. 

2,140 

4,280 

8,660 

12,840 

17,120 

21,400 

32,100 

42,800 

63,M0 

M,200 

74,900 

86,600 

06,»X) 

107,000 

117,700 

Pound$. 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

8,000 

3,600 

4,000 

4,600 

6,000 

6,600 

Inch, 

0. 
.0003 
.0006 
.0010 
.0012 
.0016 
.0010 
.0025 
.0032 
.OUT? 
.0044 
.0049 
.0053 
.0066 

Initial  load. 

Circumferential  crack  in  night. 

K  (1,0005.000)— 4,808,000  pounds  per  square 

inch. 
Ultimate  strength. 

.OCOi 

.0005 

.0007 

.0003 

.0005 

Failure  occurred  at  the  lower  end  of  the  cylinder,  or  end  opposite 
the  piston  used  during  the  period  of  setting  under  pressure.  The 
fractured  surfaces  presented  a  chalky  appearance.  The  fragments 
were  porous,  readily  absorbing  water  which  penetrated  to  the  centers 
of  the  pieces.  The  lower  end  of  the  cylinder  was  less  compact  and 
strong  than  the  upper  end. 

The  pressure  applied  during  setting  was  less  effective  at  the  lower 
end  than  at  the  upper  end  of  the  cylinder,  attributed  to  the  frictional 
resistance  between  the  cement  and  the  walls  of  the  mold. 

The  ultimate  strength  displayed  therefore  represented  that  part 
of  the  cyUnder  which  was  t)ie  less  effectively  compressed  when  sub* 
jected  to  initial  pressure. 
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No.  1603. 

Neat  Vulcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cjiinder  set  imaer  pressure  of  320,000  pounds  (14,900  pounds  per 
square  inch)  10  minutes;  280,000  pounds  (13,035  pounds  per  square 
inch)  20  minutes,  then  under  220,000  pounds  (10,240  pounds  per 
square  inch)  46  hours.  Remained  in  mold  7  days,  then  forced  out  of 
mold  and  set  in  water  until  tested. 

Weight  before  immersion,  24  pounds  3  ounces  «=  148.4  pounds  per 
cubic  loot. 

Weight  after  immersion,  24  pounds  7.5  ounces  =  150.1  pounds  per 
cubic  Toot. 

A^e,  set  m  water,  5  months  2  days;  first  7  days  in  mold. 

Diameter,  5*.23. 

Sectional  area,  21.48  square  mches. 

Length  oyer  all,  13^.10. 

Gauged  length,  6*". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Ferfloaare 
tnnh. 

Compres- 
ilon. 

Set. 

Pound$. 

2,148 

4,296 

8,692 

12,888 

17,184 

21,480 

82,220 

42,960 

53,700 

64,440 

75,180 

86,920 

96,660 

107,400 

118,140 
128,880 
139,620 
160,360 
161,100 
171,840 
182,680 
193,320 
204,060 
214,800 

288,000 
202,800 

Pinmdt, 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

8,000 

8,600 

4,000 

4,600 

6,000 

5,500 

6,000 
6,600 
7,000 
7,600 
8,000 

9,000 

9,600 

10,090 

11,080 
12,230 

Inch. 

0. 

.0001 
.0008 

.(N)05 
.iMMil 
.0009 
.0014 
.0019 
.0024 
.0029 
.0035 
.0040 
.0044 
.0060 

.0066 
.0061 
.0067 
.0073 
.0078 
.0084 
.0091 
.0098 
.0108 
.0110 

Inch. 
0. 

Initial  load. 

E  (1.000-5,000) -5,854,000  pounds  per  square 
inch. 

E  (5,000-10,000)  =-5,455,000  pounds  per  square 

inch. 
First  crack. 
Ultimate  strength. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 

.0001 

.0003 

.0005 

4 


Failure  occurred  at  the  lower  end,  or  end  opposite  the  piston  used 
during  the  period  of  setting  under  pressure. 


/ 
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No.  1604. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  111,000  pounds  (5,167  pounds  per 
square  inch)  41  hours,  then  forced  out  of  cyUndrical  mold,  requiring 
36,000  pounds  maximum  pressure.  Set  in  water  when  7  days  old, 
where  it  remained  until  2  aays  in  air  preceding  the  time  of  testing. 

Weight,  26  pounds  8^  ounces  =  149  pounds  per  cubic  foot. 

A^e,  6  months  24  days. 

Diameter,  5^.23. 

Sectional  area.  21.48  square  inches. 

Length  over  all,  14''.31. 

Gauged  length,  6'. 


AppliBdUNMla. 

In  gauged  length. 

Remarks. 

TotaL 

Pbt  square 

Compree- 
■lon. 

Set. 

2,148 

4,296 

8,502 

12,888 

17,184 

21,480 

82,220 

42,960 

53,700 

64,440 

75,180 

86,920 

96,660 

107,400 

118,140 
128,880 
130,620 
150,360 
161,100 
171,840 
182,560 
193,320 
204,060 
214,800 

236,540 
236,380 
800,300 

Potmds. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

8,000 

8,500 

4,500 

5,000 

6,500 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
0,000 
9,500 
10,000 

10,500 
11,000 
13,960 

Inek. 
0. 

.0001 
.0002 
.0004 
.0006 
.0000 
.0015 
.0021 
.0026 
.0031 
.0037 
.0043 
.0049 
.0055 

.0061 
.0067 
.0074 
.0061 
.0087 
.0004 
.0101 
.0100 
.0118 
.0127 

.0184 
.0142 

Inch. 
0. 

Initial  load. 

E  (1,000-5,000)— 5,455,000  pounds  per  square 
inch. 

E  (5,000-10,000) -4,688,000  pounds  per  squaro 
inch. 

First  orack  and  ultimate  strength. 

0. 

.0001 

.0001 

.0001 

.0002 

.0003 

.0004 

.0005 

.0007 

.0010 

.0012 

Conical  fracture  at  lower  end. 
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No.  1605. 

Neat  Vulcanite  cement. 

Water  used,  20  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  217,000  pounds  (10,102  pounds  per 
square  inch)  40  hours.  Water  lost  during  interval  under  pressure,  5 
ounces.  Forced  out  of  cylindrical  mold  when  6  days  old,  the  pressure 
required  being  160,000  poimds.  Set  in  water  when  6  days  old,  where 
it  remained  until  tested. 

Weight,  27  pounds  3  ounces  =  149.4  pounds  per  cubic  foot. 

Age,  6  months  1  day. 

Diameter,  5''.23. 

Sectional  area.  21.48  square  inches. 

Length  over  all,  14^.62. 

Gauged  length,  6*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

2,148 

4,296 

8,592 

12,888 

17,184 

21,480 

32,220 

42,960 

53,700 

64,440 

75,180 

85,920 

96,660 

107,400 

118,140 
128,880 
139,620 
150,360 
161,100 
171,840 
182,580 
193,320 
204,060 
214,800 

338,200 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

5,600 
6,000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10,000 

.''6,:40 

Inch. 

0. 

.0001 
.0002 
.0(X» 
.0007 
.0009 
.0011 
.0020 
.002<i 
.0031 
.0037 
.0043 
.0048 
.0055 

.0061 
.OOJ'w 
.0073 
.0080 
.00S7 
.OOTM 
.0102 
.0109 
.0119 

Initial  load. 

K  (1.000~5,000)-5,456,000  pounds  per  square 
Inch. 

E  (5a)00-10,000)-> 4,616,000  pounds  per  square 

inch. 
First  crack  and  ultimate  strength. 

0. 

0. 

0. 

.0001 

.0002 

.0002 

.0003 

.0003 

.0006 

.0127 

.0009 

OEMENT  SET    UNBEB   HIGH   INITIAL   PBESSUBE. 
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No.  1606. 

Neat  Vulcanite  cement. 

Water  used,  10  per  cent  of  cement,  by  weight. 

Cylinder  set  under  pressure  of  217,000  pounds  (10,102  pounds  per 
square  inch)  42  hours.  The  mixture  heated  soon  after  the  water  was 
aaded,  and  rose  to  a  temperature  of  over  100  degrees  Fahrenheit.  It 
was  too  dry  and  powdery  to  admit  of  successful  tamping  prior  to  apply- 
ing pressure  in  the  mold.  Removed  from  the  mold  when  7  days  old 
and  then  set  in  water  until  tested. 

Weight,  21  pounds  12^  oimces  » 143.3  pounds  per  cubic  foot. 

A^e,  6  months  1  day. 

Diameter,  5^.23. 

Sectional  area,  21.48  square  inches. 

Length  over  all,  12^^.19. 

Gauged  length,  6'. 


AppUed  loads. 

In  gaugsd  length. 

Bemarks. 

Total. 

Per  square 
Innh. 

Compres- 
sion. 

Set. 

Pound9, 

2,148 

4,296 

8,602 

12,888 

17,184 

21,480 

32,220 

42,960 

63,700 

64,440 

75,180 

86,920 

96,600 

107,400 

118,140 
128,880 
139,620 
160,360 
161,100 
171,840 

174,000 

Poundt, 

100 

200 

400 

600 

800 

1,000 

1,600 

2,000 

2,600 

8,000 

8,600 

4,000 

4,600 

6,000 

6,600 
6,000 
0,600 
7,000 
7,600 
8,000 

8,100 

Inch, 

0. 

0. 
.0001 
.0002 
.0UU6 
.0007 
.0013 
.0019 
.0026 
.0032 
.0040 
.0046 
.0064 
.0063 

.0071 
.0062 
.0092 
.0106 
.0122 
.0141 

Inch. 
0.    • 

Initial  load. 

E  (l,00a-6,000)>-4,286,000  pounds  per  square 
inch. 

B  (6.000-8,000)«>2,700,000  pounds  per  sqiuire 

incn. 
First  crack  and  ultimate  strpngth. 

0. 

-.0001 

-.666i 

-.0001 

0. 

.0001 

.0006 

.0013 

H.  Doa  291,  68-3 fa 
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Brick  piers,  nominally  12''  by  12^  by  8  feet  high,  with  solid  cores, 
were  made  ot  dry-pressed  face  brick  ma(te  by  the  Philadelphia  ana 
Boston  Face  Brick  Company;  re-pressed  mud  bricks  made  by  the 
New  England  Brick  Company,  at  their  Exeter,  N.  H.,  yard.;  wire- 
cut  face  brick,  made  by  Fiske  &  Co.,  Boston,  and  hard  and  light-hard 
common  sand-struck  brick,  made  by  the  New  England  Brick  Com- 
pany. 

The  sand-struck  bricks  represent  three  yards:  The  West  Cam- 
bridge, Mass.,  yard,  where  about  425  cords  of  wood  per  million 
bricks  are  used  in  burning;  the  East  Brookfield,  Mass.,  yard,  where 
about  300  cords  of  wood  per  million  bricks  are  used,  and  the  Mechan- 
icsville,  N.  Y.,  yard,  where  about  200  cords  of  wood  per  million  bricks 
are  used.  The  piers  were  laid  in  neat  Portland  cement.  Vulcanite 
brand,  or  in  cement  mortar,  using  the  same  brand  of  cement  as  when 
laid  neat,  and  in  lime  mortar.  Material  in  part  exhibited  at  the 
Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904. 
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BBIOK    PIEBS. 


No.  1594. 


13'  FACE  BRICK  PIER. 
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Dry-pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  40  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
Age,  1  month. 

Weight,  1,057  pounds  =  137.3  pounds  per  cubic  foot. 
Hei^t  of  pier,  95.40  inches. 

Sectional  area,  ll'^.SOX  11''.82  - 139.48  square  inches. 
Average  thickness  of  joints,  *.17. 
Gauged  length,  50."^ 


Appltod  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persauare 
inch. 

Compres- 
sion. 

Set. 

PowndB. 

13,  MS 

37,806 

41,844 

66,792 

60,740 

83,688 

07,636 

111,584 

126,632 

139,480 

167,376 

196,272 

223,168 

261,064 

278,960 

306,850 
334,753 
382,648 
300,644 
402,000 

Pounkit. 
100 
200 

aoo 

400 
500 

600 
700 
800 

900 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 

3,200 
3,400 
3,600 
2,800 
3,880 

0. 
.0016 
.0034 
.0053 
.0073 
.0097 
.0118 
.0141 
.0164 
.0187 
.0232 
.0278 
.0328 
.0373 
.0421 

.0468 
.0617 
.0673 
.0627 

Inch. 

0. 

0. 
.0002 
.0003 

Initial  load. 

E  (100-600)^2,717,000  pounds  per  square  inch. 
E  (600-1,000)— 2,410,000  pounds  per  square  inch. 

E  (1,000-2,000) -2,283,000  pounds  per  square 
inch 

Ultimate  strength. 

.0005 

.oood*" 

.66i2 

.0018 

.0026 
.0027 

.0037 

.0048 

Opened  longitudinal  cracks  along  middle  of  length  of  pier,  separat- 
ing the  bricks  of  alternate  courses  mto  half-bricks,  the  fractures  being 
opposite  the  end  joints  of  intermediate  courses. 
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BSIOK   PIEBS. 


No.  1637. 

ir  FACE  BRICK  PIER. 

Dry  pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  1,056  pounds  =  130  pounds  per  cubic  foot. 

Hei^t  of  pier,  98.37  inches. 

Sectional  area,  11*.96  Xll''.94  =  142.68  square  inches. 

Average  thickness  of  joints,  ^.33. 
•  Gauged  length,  60''. 


Applied  loadB. 

In  gauged  tongth. 

Remark! 

Total. 

PerMuan 

Comprea- 
sion. 

Set. 

PotiMds. 

Povmda. 

Inch. 

Inch. 

14,268 

100 

a 

a 

InitlAl  load.    Loaded  with  10,000  pounds  before 
testing. 

31,402 

150 

.0013 

.0001 

28,630 

300 

.0035 

.0004 

86,670 

2S0 

.0039 

.0005 

42,804 

300 

.0051 

.0006 

40,938 

360 

.0065 

.0006 

67,073 

400 

.0079 

.0009 

64,206 

450 

.0092 

.0010 

71,340 

500 

.0105 

.0013 

78,474 

550 

.0119 

.0015 

86,608 

600 

.0134 

.0017 

B  (100-4K)0)— 2,137,000  pounds  per  square  inch. 

99,876 

700 

.0160 

.0019 

114,144 

800 

.0189 

.0021 

128,413 

000 

.0215 

.0026 

142,680 

1,000 

.0243 

.0028 

E  (600-1,000)  -2,041.000  pounds  per  square  inch. 

166,048 

1,100 

.0270 

.0030 

171,216 

1,200 

.0298 

.0035 

186,484 

1,300 

.0327 

.0039 

199,753 

1,400 

.0359 

.0044 

• 

214,020 

1,500 

.0390 

.0050 

228,288 

1,600 

.0423 

.0054 

242,556 

1,700 

.0454 

.0061 

366,824 

1,800 

.0490 

.0068 

271,003 

1,900 

.0526 

.0076 

285,360 

3,000 

.0661 

.0082 

E  (ljOOO-2,000)  i- 1,894,000  pounds  per  square 

399,628 

3,100 

.0609 

.0069 

313,806 

3,200 

.0642 

.0105 

Cracks  in  twelfth  and  thirteenth  courses. 

328,164 

8,300 

.0004 

.0116 

342,433 

3,400 

.0767 

.0141 

Ultimate  strength. 

Opened  longitudinal  cracks  in  the  lower  half  of  the  pier. 


BRICK   PIEB& 


No.  1628. 


»  FACE  BRICK  PIEB 
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Dry  pressed  brick  from  Philadelphia  and  Boston  Face  Brick  Com- 
pany. 
Built  of  40  courses  of  brick,  with  solia  core. 
Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 
Age,  6  months. 

Weight,  982  pounds  =  129.0  poundib  per  cubic  foot. 
Height  of  pier,  94.95  Lflches. 

Sectional  area,  11^.77  X  W .1^  =  i38.42  square  inches. 
Average  thickness  of  joints,  *.2(/. 
Gauged  length,  SO''. 


Applied  loads. 

Ift  gauged  length. 

1 
Remarki. 

Total. 

PerBOuars 
Inch. 

Coiipres- 
Mon. 

Set. 

PoundLi, 
13,842 

20,708 

27,684 

34,605 

41,526 

48,447 

55,368 

62,289 

09,210 

76,131 

83,063 

96,894 

110,736 

124,578 

138,420 

152,262 

166,104 

179,946 

103,788 

210,000 

Pound*. 
100 

150 
200 
250 
800 
350 
400 
450 
500 
55Q 
600 
700 
800 
900 

i,ono 

1,100 
1,100 
If  300 
1.400 
1.617 

« 

Inch, 

a 

.UU20 
.0094 
.0184 
.0275 
.0370 
.0455 
.0510 
.0707 
.0796 
.0936 
.1190 
.1413 
.1671 
.1893 
.2159 
.2423 
.2699 
.2976 

0. 

.0004 

.0055 

.0124 

.0190 

.0263 

.0325 

.0435 

.0524 

.0593 

.0709 

.0915 

.1090 

.1303 

.1479 

.1700 

.1919.. 

.2145 

.2380 

Initial  load.    Loaded  with  16,000  pounds  before 
testing. 

1 
E  (100-600^—1,101,000  pounds  per  square  inch. 

One  brick  cracked  in  second  course  from  bottom 
B  (60O-1 000)  - 1,070,000  pounds  per  square  Inch. 

Ultimate  strength. 

Opened  longitudinal  cracks. 
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BBIOK   PIEB8. 


No.  1634. 


rr  FACE  BRICK  PIER. 


Repressed  brick  from  New  England  Brick  Company. 

Built  of  39  courses  of  brick,  witn  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  23  days. 

Weight,  1,018  pounds  =  124.4  pounds  per  cubic  foot. 

Height  of  pier,  97.56  inches. 

Sectional  area,  12''.00  X  12''.08  =•  144.96  square  inches. 

Average  thickness  of  joints,  ^^.27. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  length. 

• 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion 

Set. 

Pounds. 
14,496 

21,744 

28,992 

36,240 

43,488 

50,736 

57,084 

65,232 

72,480 

79,728 

86,976 

101,472 

115,968 

130,464 

144,960 

159,456 

173,952 

loo, 44o 

202,944 
217,440 
231,936 
246,432 
260,928 
275,424 
279,000 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

560 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,<K)0 

1,925 

Inch. 
0. 

.0022 
.0048 
.0073 
.0099 
.0125 
.0150 
.0177 
.0204 
.0230 
.0258 
.0305 
.0964 
.0420 
.0477 
.0534 
.0591 
.0640 
.0695 
.0746 
.0793 
.0842 
.0880 
.0930 

Inch. 
0. 

.0004 
.0009 

.0013 
.0017 
.0021 
.0027 
.0032 
.0036 
.0041 
.0048 

.oaw 

.0066 
.0078 
.0086 
.0099 
.0107 
.0114 
.0122 
.0130 
.0134 
.0141 
.01(3 
.0150 

Initial  load.    Loaded  with  9,000  pounds  beforr 
testing. 

E  (100-600)  —1,190,000  pounds  per  square  inch 
Snapping  sound. 

Brick  in  top  course  spalled. 

E  (600-1,000)  - 1,106.000  pounds  per  square  inch. 

Ultimate  strength 

Pier  failed  at  the  upper  end  by  opening  longitudinal  cracks,  and 
bricks  in  two  upper  courses  crushed. 


BBIOK    PIEB8. 
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No.  1626. 


la*  FACE  BRICK  PIBR. 


Repressed  bricks  from  New  Ei^land  Brick  Company. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

A^e,  5  months  22  days. 

Weight,  1,011  pounds  =  120.5  pounds  per  cubic  foot. 

Heimt  of  pier,  97.25  inches. 

Sectional  area,  12''.22  X  12^.20  =  149.08  square  inches. 

Avera^  thickness  of  joints,  '32. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  length. 

TUmarki. 

Total. 

Ptr  square 
inoh. 

Compree- 
iion. 

Sat. 

Poundi. 
14,908 

22,363 

29,816 

87,270 

44,724 

62,178 

50,632 

67,086 

74,540 

81,994 

80,448 

104,356 

119,264 

134,172 

149,080 

163,988 

178,896 

193,804 

208,712 

223,620 

238,528 

249,000 

Pound: 
100 

150 

200 

250 

300 

3.'iO 

400 

450 

500 

550 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

i,r)(iO 

1,C0U 
1,670 

Inch. 
0. 

.0018 
.0040 
.0064 
.0088 
.0114 
.0137 
.0163 
.0188 
.0214 
.0240 
.0290 
.0341 
.0398 
.0456 
.0512 
.a571 
.0635 
.0700 
.0764 
.0822 

Inch, 
0. 

0. 

.0002 
.0006 
.0009 
.0013 
.0016 
.0020 
.0023 
.0027 
.0030 
.0035 
.0041 
.0050 

.oa^o 

.0068 
.0077 
.0088 
.0101 
.0111 
.0121 

• 

Initial  load.    Loaded  with  20,000  pounds  before 
testing. 

• 

E  (100-600) — 1 ,190,000  pounds  per  square  inch. 
E  (600-1,000)— 1,070,000  pounds  per  square  inch. 

Snapping  sound. 

Cracks  in  8  lower  eouraea. 
Ultimate  strength. 

Failed  at  the  lower  end  of  pier.    Joints  were  not  well  filled  with 
mortar  in  the  lower  courses. 
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BBIOK   PIEB8. 


No.  1630. 


U*  FACB  BRICK  PIBB. 


Repressed  mud  brick. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  953  pounds  ^  120.5  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.05  inches. 

Sectional  area,  12^^.00  X  11''.98  » 143.76  square  inches. 

Average  thickness  of  joints,  '.22. 

Gauged  length,  50'. 


Applied  lOAfds. 

In  Saugid  lengtli. 

RemATki. 

TotaL 

PcrMUAn 

Comprw- 
lion. 

Bet. 

Pounit, 
14,376 

21,564 

28,752 

35,940 

43,128 

60,316 

57,504 

64,692 

71,880 

79,068 

86,266 

100,632 

115,008 

129,384 

143,760 

158,136 

181, 100 

PowndM. 
100 

160 
200 
250 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 
1,000 
1,100 
1,260 

0. 

.0038 
.0117 
.0210 
.0816 
.0441 
.0566 
.0723 
.0856 
.1027 
.1184 
.1516 
.1890 
.2186 
.25RA 
.2935 

Inch. 
0. 

.0009 

.0056 

.0115 

.0185  < 

.0274 

.0360 

.0476 

.0671 

.0703 

.0821 

.1076 

.1375 

.1602 

.1925 

.2201 

InltUlload.   Loaded  with  18|  000  pounds  before 
testing. 

Snapping  sounds. 

% 
B  (100-600)— 689,000  pounds  per  square  lnoh.x 

E  (600-1,000)— 673,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  and  spalled  the  bricks  near  the  middle 
of  the  length  of  tJie  pier. 


BRICK    PIEB8. 


No.  1699 


12^  FACE  BRICK  PIBB 
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Wire  cuty  mud  bricks. 

BuUt  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  2  parts  sand. 

Age,  25  days. 

Weight,  1,035  pounds  =  133.7  pounds  per  cubic  foot. 

Heignt  of  pier,  94.15  inches. 

Sectional  area,  ll*.92Xll''.92  =  142.09  square  inches. 

Average  thickness  of  joints,  ^.20. 

Gauged  length,  60^. 


AppUed  loads. 

In  gauged  tongth. 

Remarks. 

TotftL 

PcTMuare 
Inch. 

Gompret- 
alon. 

Set. 

Poundt. 

14,200 

28,418 

42,027 

50,830 

71,045 

85,254 

90,403 

113,072 

127,881 

142,090 

170,508 

196,920 

227,344 

255,702 

284,180 

312,588 
841,010 
342,000 

Potiiid<. 

100 

200 

300 

400 

500 

000 

700 

800 

000 

1,000 

1,200 

1,400 

1,000 

1,800 

2,000 

2,200 
2,400 
2,410 

0. 

.OQBM 
.0050 
.0075 
.0101 
.0125 
.0140 
.0175 
.0005 
.0228 
.0288 
.0330 
.0908 
.0454 
.0631 

.0008 
.0080 

Inch. 

0. 

.0001 
.0004 
.OOUB 
.0000 
.0012 

Initialload. 

E  (100-000)— 2,212,000  pounds  per  square  inch. 

E  (000-1,000) —2,151,000  pounds  per  square  inch* 

■ 

B  (1.000-2,000)-2/)lG,000  pounds  per  square 
liwh. 

Ultimate  strengtli. 

.0017 

.0022 

.0030 

.0057 
.0077 

.0114 

Opened  longitudinal  cracks  along  the  upper  half  of  the  pier. 


430  BRICK    PIEtiS. 

No.  1636. 

12*  PACE  BRICK  PIER. 

Wire  cut  bricks. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  26  days. 

Weight,  1,073  pounds  =  133.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  98.05  inches. 

Sectional  area,  ll''.87xll''.92  =  141.49  square  inches. 

Average  thickness  of  joints,  '^.22. 

Gauged  length,  SO'^. 


Applied  loads. 

In  gauged  length. 

■ 

Renuurks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pwndt. 

Inch. 

Inch. 

, 

14,149 

100 

0. 

0. 

I ni tia  1 1  oad.    Loaded  with  18,000  pounds  before 
testing. 

21,224 

150 

.0009 

.0001 

28,298 

200 

.0019 

.0001 

• 

35,373 

250 

.0031 

.00(M 

' 

42,447 

300 

.0043 

.0005 

49,522 

350 

.0056 

.0006 

56,596 

400 

.0009 

.0008 

63,671 

450 

.0081 

.0010 

70,746 

500 

.0093 

.0010 

77,820 

550 

.0106 

.0012 

84,894 

600 

.0120 

.0015 

E  ( 100-600)  -  2,381 ,000  pounds  per  square  inch. 

99,043 

700 

.0144 

.0016 

Snapping  sound. 

113,192 

800 

.0167 

.0019 

1 

127,341 

900 

.0195 

.0023 

141,490 

1,000 

.0218 

.0025 

E  (60O-l,000)-2,273,000  pounds  per  square  hich. 

1.55,639 

1,100 

.0244 

.0029 

169,788 

1,200 

.0268 

.0030 

183,937 

1,300 

.0295 

.0034 

198,088 

1,400 

.^20 

.0035 

212,236 

1,500 

.0348 

.0040 

226.384 

1,600 

.0365 

.0042 

240,533 

1,700 

.0400 

.0047 

258,682 

1,800 

.0426 

.0049 

268,831 

1,900 

.0453 

.0053 

282,980 

2,000 

.0480 

.0056 

E  (1.000-2,000) -2, 165,000  pounds  per  square 
Inch. 

297,129 

2,100 

.0607 

.0060 

3n///B 

2,200 

.a'HO 

.0065 

325,427 

2,300 

.0560 

.0068 

339,576 

2,400 

.0588 

.0073 

353,725 

2,500 

.0618 

.0076 

367,874 

2,600 

.0644 

.0083 

382,023 

2,700 

.0(i76 

.0087 

396,172 

2,800 

.0700 

.0089 

410,821 

2,900 

.0728 

.0094 

424,470 

3,000 

.0758 

.0100 

Cracks  In  two  courses  at  middle  of  length  of 
pier.    E  (2,000^,000) -2,137,000  pounds  per 

square  inch. 

438,619 

3,100 

.0784 

.0100 

452,768 

3,200 

.0814 

.0106 

509,000 

4,021 

Ultimate  strength. 

Pier  failed  at  the  upper  end.     Opened  longitudinal  cracks,  and 
bricks  in  two  upper  coui*ses  spalled  oS. 


BRICK    PIEBS. 
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No.  1629. 


lat*  FACE  BRICK  PIBB. 


Wire  cut  bricks. 

Built  of  39  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

A^e,  6  months. 

Weight,  1,007  pounds  =  130.3  poimds  per  cubic  foot. 

Hei^t  of  pier,  96.40  inches. 

Sectional  area,  ll'':80Xll''.74  =  138.53  square  inches. 

Average  thickness  of  joints,  ^^.22. 

Gauged  length,  50'. 


Applied  loads. 

• 

In  gauged  length. 

Remarks. 

Total 

Peraquare 
inch. 

Compres- 
sion. 

Set 

Pounds, 
13,853 

20,780 

27,706 

34,633 

41,559 

48,486 

55,412 

62,339 

69,265 

76,192 

83,118 

96,971 

110,824 

124,677 

138,530 

152,383 

166,236 

180,089 

193,942 

196.700 

Pounds. 
100 

150 

200 

250 

300 

360 

400 

450 

500 

550 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,420 

a 

.0020 
.0069 
.0179 
.0300 
.0415 
.0540 
.0669 
.0821 
.0082 
.1121 
.1408 
.1617 
.1917 
.2168 
.2380 
.2590 
.2841 
y  .3080 

Inch. 
0. 

.0002 
.0028 
.0115 
.0210 
.0206 
.0899 
.0505 
.0635 
.0770 
.0686 
.1156 
.1298 
.1555 
.1761 
1931 
1107 
.2319 
.2630 

Initial   load.    Loaded    with   22,000   pomids 
before  testing. 

Snapping  sounds. 

E  ( 100-600) » 1,00-t, 000  pounds  per  square  inch. 
Cracks  in  four  courses. 

E  (600-1,000)  - 1,163,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks. 
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BBIOK   PIEB8* 


No.  1596. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge,  Mass. 
BuUt  of  41  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
Ap;e,  1  month. 

Weight,  1,003  pounds  =  135.5  pounds  per  cubic  foot. 
Height  of  pier,  96.45  inches. 

Sectional  area,  11^^.50  X  11^^.53  =  132.60  square  inches. 
Average  thickness  of  joints,  ^.11. 
Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

• 
Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

13,260 

26,520 

30,780 

53,040 

66,300 

79,500 

92,820 

106,080 

119,340 

132,600 

150,120 

185,640 

212, 160 

238,680 

266,200 

201,720 
318,240 
344,760 
371,280 
307,800 

424,320 
460,840 
477,360 
603,880 
683,600 

Pounds, 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

3,000 

3,200 
3,400 
2,600 
3,800 
3,000 

8,300 
8,400 
3,600 
3,800 
4,700 

Inch, 

0. 

.0020 
.0042 
.0068 
.0093 
.0118 
.0143 
.0168 
.0192 
.0217 
.0265 
.0312 
.0367 
.0109 
.0462 

.0514 
.0558 
.0609 
.0668 
.0717 

.0768 
.0814 
.0883 
.0025 

Inch, 

0. 

a 

.0002 
.0007 

Initial  load. 

E  (100-600)— 3,408/X)0  pounds  per  square  inch. 
E  (60a-l/XX))— 3,326,000  pounds  per  square  inch. 

E  (1.000-2,000)— 3,336,000  pounds  per  square 

< 

B  CLOOO-a/XX))— 3,09,000  pounds  per  tqiiare 

Craeks. 
Ultimate  stnngtli. 

.0014 

.0022 

.0027 

.0038 

.0051 
.0058 

.0076 

.0102 
.0106 

.0122 

.0147 

Opened  longitudinal  cracks  along  middle  of  length  of  pier* 


BBICK    PIERS. 
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No.  1597. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge.  Mass. 
Built  of  37  courses  or  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 
Ace,  1  month. 

Weight,  994  pounds  =  126.9  pounds  per  cubic  foot. 
Heignt  of  pier,  95.60  inches. 

Sectional  area,  11^.84 Xll*'.95  =  141.49  square  inches. 
Average  thickness  of  joints,  '.30. 
Gauged  length,  50*. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  aauare 
inch. 

Compree- 
sion. 

Set 

RemarkB. 

Poundt. 

14,140 

28,208 

42,447 

66|696 

70,746 

84,894 

99,043 

113,192 

127,341 

141,490 

109,788 

198,068 

226,384 

264,682 

Pounds. 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1,2U0 

1,400 

l,fi00 

1,800 

Inch, 

0. 

.0083 
.0063 
.0097 
.0130 
.0160 
.0204 
.0236 
.0282 
.0324 
.0412 
.0515 
.0632 

Inch. 

0. 
.0002 
.0006 
.0011 
.0016 
.0022 
.0028 
.0034 
.0043 
.0063 
.0076 
.0104 
.0146 

Initial  load. 

B  (10O-600)— 1,736,000  pounds  per  square  inch. 
E  (600-1,000)  - 1,676,000  pounds  per  square  incb . 
Ultimate  strength. 

. 

Opened  longitudinal  cracks  near  the  lower  end  of  the  pier. 

H.  Doc.  291,  68^S ^28 
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BRIOK   PIEB8. 


No.  1627. 

IS*  COMMON  BRICK  PIEB. 

Hard,  sand  struck  brick  from  New  England  Brick  Company's  Yard 
No.  5,  West  Cambridge,  Mass. 

^»uilt  of  39  courses  of  brick,  with  solid  core, 
juaid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 
Age,  5  months  27  days. 

Weight,  885  pounds  =  123.8  pounds  per  cubic  foot. 
Height  of  pier,  94.55  inches. 

Sectional  area,  ll*.42Xll'^.44  =  130.64  square  inches. 
Average  thickness  of  joints,  ".28. 
Gauged  length,  50*. 


Applied  loadB. 

In  ganged  length. 

lUnmrtai. 

TotaL 

Perflquare 
Innh. 

Compree- 
sion. 

Stt. 

PoimmU. 
18,064 

10,696 
26,128 
82,660 
30,102 
45,724 
62,266 
68,788 
66,320 
n,862 
78,384 
84,016 
120,000 

Ptmndt. 
100 

160 
200 
260 
300 

360 
400 
460 
600 
550 
600 
660 
004 

0. 

.0106 
.0306 
.0620 
.0670 
.1211 
.1440 
.1810 
.2144 
.2428 
.2747 
.3071 

/ncft. 
0. 

.0080 
.0254 
.0405 
.0760 
.1060 
.1266 
.1600 
.1804 
.2148 
.2437 
.2738 

Initial  load.    Loaded  with  7,000  poimde  b^ore 
testing. 

Snapping  eounde. 

Bxiok  crooked  in  thirteenth  ooune. 

E  (100-600) -'806,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks. 


BRIOK   PIEBS. 


No.  1595. 


IS*  COMMON  BRICK  PIER. 
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Light  hard;  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 
Built  of  38  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  cement. 
Age,  1  month. 

Weight,  976  pounds  =  117.6  pounds  per  cubic  foot. 
Hei^t  of  pier,  96.35  inches. 

Sectional  area,  12''.16X12''.30  =  149.57  square  inches. 
Average  thickness  of  joints,  ''.le. 
Gauged  length,  50". 


AppUed  loada. 

In  gauged  length. 

Total. 

PersqtiAn 
inch. 

CompiM- 
don. 

Set 

Pound*. 

14,057 

20,914 

44,871 

£0,828 

74,786 

80,742 

104,609 

119,656 

134,613 

149,570 

164,527 

179,484 

194,441 

209,396 

224,356 

226,  OUO 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

Inch. 

0. 

.0063 
.0116 
.0186 
.0257 
.0328 
.0404 
.0478 
.0557 
.0634 
.0712 
.0788 
.0868 
.0952 
.1046 

Inch. 
0. 
.0003 

.0013 
.0023 
.0032 
.0042 
.0062 
.0062 
.0074 
.0084 
.0096 
.0108 
.0117 
.0132 
.0147 

Initial  load. 

E  (100-600)— 874,000  pounds  per  square  tnoh. 

E  (600-1,000) —758,000  pounds  per  square  inch. 
Snapping  sounds. 

E  (1,000-1,600) -716,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  in  lower  half  of  pier. 
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BBIOK    PIEBS. 


No.  1619. 


12'  COMMON  BRICK  PIER. 


Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  36  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  886  pounds  =  111.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.50  inches. 

Sectional  area,  ll''.93Xir.91 » 142.09  square  inches. 

Average  thickness  of  joints,  *.35. 

Gauged  length,  50". 


Applied  loAdi. 

In  gauged  length. 

Bemarki, 

TotaL 

Per  square 
inob. 

Compre»- 
eion. 

Bet. 

Pownds, 
14,200 

21,314 

28,418 

35,523 

42,627 

40,732 

56,836 

63,041 

71,046 

78,150 

85,254 

00,463 

113,672 

127,881 

142,000 

156,200 

170,506 

184,717 

108,026 

215,800 

Pmmdt. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

5S0 

600 

700 

800 

000 

1,000 

1,100 

1,200 

1,300 

1,400 

1,510 

Inch. 

a 

.0023 
.0047 
.0073 
.0102 
.0120 
.0156 
.0186 
.0214 
.0243 
.0272 

.0306 
.0460 
.0521 
.0506 
.0674 
.0757 
.0844 

0. 

Initial  load.    Loaded  with  20,000  ponnda  be- 
fore testing. 

E  (100-600)=' 1,012,000  pounds  per  square  Inch. 

B  (600-1,000)  «881 ,000  pounds  per  square  inch. 

Snapping  sound;  oracks  in  4  oourees. 
Ultimate  strength. 

.0008 

.0008 

.0013 

.0020 

.0025 
.0036 
.0038 
.0044 
.0051 
.OOfiO 
.0071 
.0085 
.0002 

Opened  longitudinal  cracks  along  middle  of  length  of  pier. 


BBIOE    PIERS. 


No.  1631. 


IS*  COMMON  BRICK  PIER. 
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Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  864  pounds  =  105.2  pounds  per  cubic  foot. 

Hei^t  of  pier,  95.90  inches. 

Sectional  area,  12''.15X12''.18  =  147.99  square  inches. 

Average  thickness  of  joints,  *.23. 

Gauged  length,  50^. 


Applied  loAda. 

In  gauged  length. 

TotaL 

PerBauATB 
Inoo. 

Compres- 
sion. 

Bet. 

Poundt. 
14,799 

22,109 
29,508 
36,996 
44,397 
61,797 
flO,100 
66,500 
73,095 
81,305 
88,794 
06,104 
106,300 

Poundt. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
732 

Inch. 
0. 

.0176 
.0368 
.0689 
.0823 
.1093 
.1346 
.1624 
.1963 
.2244 
.2730 
.3006 

Inch. 
0. 

.0121 
.0258 
.0412 
.0581 
.0783 
.0967 
.1184 
.1438 
.1663 
.2070 
.2880 

Initial  load.    Loaded  with  9,000  pounds  before 

testing. 
Snappmg  sounds. 

Bricks  oraoked  in  6  ooonefl. 

E  (100-600)  =379,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks.    Faces  of  bricks  in  6  courses  spalled  off. 
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BBICE    PIEBS. 


No.  1620. 

IS*  COMMON  BRICK  PIER. 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
Yard  No.  5,  West  Cambridge,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand.  Panels  of 
bricks  were  filled  with  neat  Portland  cement. 

A^e,  5  months  14  days. 

Weight,  885  poimds  =  105.6  pounds  per  cubic  foot. 

Hei^t  of  pier,  97.50  inches. 

Sectional  area,  12''.18X  12^.19  =  148.47  square  inches. 

Average  thickness  of  joints,  ''.35. 

Gauged  length,  50*. 


Applied  loads. 

In  ganged  length. 

Rumarlra. 

Total. 

Persauare 
Inch. 

Comprea- 
aion. 

Set. 

Pounds. 
14,847 

22,271 
29,694 
37,118 
44,541 
61,965 
59,388 
M,812 
74,235 
81,659 
120,100 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
809 

Inch. 
0. 

.0070 
.0242 
.0412 
.0644 
.0883 
.1110 
.1404 
.1673 
.1920 

Inch. 
0. 

.0036 
.0160 
.0284 
.0468 
.0654 
.0841 
.1075 
.1299 
.1490 

Initial  load.    Loaded  with  16,000  pounds  bo- 
fore  test^g. 

Cracks  in  2  conrsea. 

E  (100-650)  =523,000  ponnds  per  square  ineh. 
Ultimate  strength 

Opened  longitudinal  cracks,  separating  the  bricks  into  halyes. 


RD,  3AN0  STRUCK   BRICKS,  LAID  IM   LIME  MOKTAK, 

APPEARANCE  AFTER  TESTING,  SHQWmG 
ifTUDINAL  CRACKS  OEVELOPID. 


BBICK    PIEBS. 
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No.  1632. 


ly  COMMON  BRICK  PIEK, 


Hard;  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  20  days. 

Weight,  964  pounds  =  116.6  pounds  per  cubic  foot. 

Height  of  pier,  97.15  inches. 

Sectional  area,  12^.20  X12''.05  =  147.01  square  inches. 

Average  thickness  of  joints,  *.30. 

Gauged  length,  50". 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

PerBquare 
inch. 

Comprea- 
alon. 

Set. 

Pounds. 

Founds. 

Inch. 

Inch. 

14,701 

100 

0. 

0. 

Initial  load.    Loaded  with  12,000  poundn  be- 
fore testing. 

22,062 

160 

.0083 

.0009 

29,402 

200 

.0066 

.0015 

36,753 

260 

.0006 

.0023 

Snapping  sounds. 

44,103 

300 

.0128 

.0029 

61,454 

360 

.0158 

.0034 

68,804 

400 

.0188 

.0040 

66,155 

460 

.0216 

.0045 

73,505 

600 

.0246 

.0051 

80,856 

560 

.0275 

.0066 

88,206 

600 

.0308 

.0060 

E  (100-600) =1,029,000  pounds  per  square  inch. 

102,907 

700 

.0358 

.0069 

117,608 

800 

.0416 

.0076 

132,309 

900 

.0474 

.0087 

147,010 

1,000 

.0529 

.0005 

E  (600-1,000) = 1 ,047,000  pounds  per  square  inch. 

161,711 

1,100 

.0585 

.0106 

176,412 

1,200 

.0645 

.0116 

191,113 

1,300 

.0702 

.0127 

^ 

206,814 

1,400 

.0780 

.0136 

220,516 

1,600 

.0817 

.0146 

• 

235,216 

1,600 

.0876 

.0158 

249,917 

1,700 

.0940 

.0170 

Cracks  in  2  lower  coursei. 

264,618 

1,800 

.1000 

.0184 

279,319 

1,900 

.1070 

.0200 

289,600 

1,960 

Ultimate  strength. 

Opened  lon^tudinal  cracks  in  lower  half  of  pier.     Bricks  crushed 
in  seyenthy  ei^th,  and  ninth  courses. 
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BBIOK   PIEB8. 


No.  1633. 


12*  COlOiON  BRICK  PIBB. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Affe,  6  months. 

Weight,  946  pounds  =  114  poimds  per  cubic  foot. 

Hei^t  of  pier,  97.12  inches. 

Sectional  area,  12M8X12''.12  =  147.62  square  inches. 

Average  thickness  of  joints,  ^^.35. 

Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
innn. 

Compres- 
sion. 

Set. 

Pounds. 
14,762 

22,143 

2P,524 

36,906 

44,286 

51,667 

50,048 

66,429 

73,810 

81,191 

88,573 

103,334 

118,006 

132,858 

147,620 

162,382 

177,144 

191,906 

206,668 

•  221,430 

236,192 

250,054 

265,716 

Pounds. 
100 

150 

200 

250 

300 

850 

400 

450 

500 

550 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300. 

1,400 

1,500 

1,600 

1,700 

1,800 

Inch. 
0. 

.0016 
.0034 
.0064 
.0076 
.0098 
.0120 
.0144 
.0168 
.0190 
.0214 
.0257 
.0305 
.0355 
.0405 
.0454 
.0505 
.0658 
.0615 
.0673 
.0728 
.0789 
.0859 

Inch. 
0. 

0. 

0. 

.0002 
.0005 
.0006 
.0010 
.0012 
.0015 
.0019 
.0021 
.0025 
.0030 
.0037 
.0042 
.0049 
.0057 
.0063 
.0073 
.0082 
.0090 
.0101 
.0117 

Initial  load.    Loaded  with  19,000  pounds  be- 
fore testing. 

E  (100-600)  =1,296,000  pounds  per  square  inch. 

E  (600-1,000) = 1,176,000  pounds  per  square  inch. 

Snapping  sounds. 

Cracks  In  2  oouraes  near  upper  end  of  pier. 
Ultimate  stmngth. 

Pier  failed  at  upper  end.  Opened  longitudinal  cracks  and  bricks 
crushed.  Highest  load  sustained  after  the  determination  of  the  last 
set,  255,000  pounds. 


BKICK    P1EB8. 
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No.  1622. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's  yard 
at  East  Brookfield,  Mass. 

Built  of  38  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  5  months  26  days. 

Weight,  879  pounds  =  106.9  pounds  per  cubic  foot. 

Height  of  pier,  96.20  inches. 

Sectional  area,  12''.14X  12^.16  =  147.62  square  inches. 

Average  thickness  of  jointS|  ".23. 

Gauged  length,  50", 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Peraquare 
inch. 

Compies- 
sioii. 

Set. 

Pounds. 
14,762 

22,143 
29,524 
36,905 
44,286 
51,667 
59,048 
66,429 
73,810 

Pounds, 
100 

150 
200 
260 
300 
350 
400 
460 
500 

Inch, 
0. 

.0059 
.0257 
.0498 
.0737 
.1000 
.1278 
.1523 
.1818 

Inch. 
0. 

.0025 
.0179 
.0883 
.0555 
.0770 
.1008 
.1193 
.1436 
.1431 
.  1576 
.1854 
.2083 

Initial  load.    Loaded  with  17,000  pounds  \»- 
fore  testing. 

Cracks  in  one  comer. 

After  resting  16  hours  under  initial  load. 
E  ( 100-600) = 506,000  pounds  per  square  inch. 
Ultimate  strength. 

81,191 

88,672 

95,953 

108,200 

550 
600 
650 
733 

.2007 
.2;M8 
.2620 

Opened  longitudinal  cracks. 
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BBICK    PIEB8. 


No.  1621. 


12*  COMMON  BRICK  PIER. 


Hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand.  Panels  of 
bricks  were  filled  ^th  neat  Portland  cement. 

Age,  5  months  14  days. 

Weight,  892  pounds  =  109.9  poimds  per  cubic  foot. 

Height  of  pier,  97.50  inches. 

Sectional  area,  11''.99  X  12''.00  =  143.88  square  inches. 

Average  thickness  of  joints,  ^^.30. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  length. 

Remark!. 

Total. 

Per  squAre 
Inch. 

ComprM- 
aion. 

Set. 

Pounds. 
14,388 

21,582 
28,770 
35,970 
43,164 
60,358 
67,652 
64,74« 
71,940 
79,134 
86,328 
127,600 

Pound*. 
100 

160 
200 
250 
300 
350 
400 
460 
600 
660 
600 
886 

Inch, 
0. 

.0052 
.0239 
.0452 
.0601 
.0949 
.1205 
.1452 
.1757 
.1917 
.2277 

Inch. 
0. 

.0023 
.0167 
.0340 
.0631 
.0748 
.0959 
.1166 
.1429 
.1645 
.1858 

Initial  load.    Lowled  with  18,000  poonda  before 
testing. 

Craok  in  one  brlok. 

E  (100-600)-697,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  longitudinal  cracks  along  middle  of  length  of  the  pier. 
The  pier  was  composed  chiefly  of  haS  bricks  at  the  end  of  the  test. 


BSIOK   PIEB8. 
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No.  1623. 

12*  COMMON  BRICK  PIEx 

Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  core. 
Laid  in  neat  Vulcanite  Portland  cement- 
Age,  5  months  17  days. 

Weight,  926  pounds  =  109.7  pounds  per  cubic  foot. 
Hei^t  of  pier,  96.20  inches. 

Sectional  area,  12^.26  X  12^.36  =  151.53  square  inches. 
Average  thickness  of  joints,  *'.30. 
Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

Total. 

Perrauare 
inch. 

Comprea- 
sion. 

Set. 

Poundt. 
15,163 

22,730 
30,306 
37,883 
45,450 
53,036 
60,612 
68,180 
75,765 
83,342 
00,018 

Pounds, 
100 

150 
200 
260 
300 
350 
400 
450 
500 
560 
600 

200 
300 
400 
500 
600 
500 
400 
300 
200 

650 
700 
750 
800 
850 
900 
060 
1,000 

200 
300 
400 
500 
600 
600 
400 
300 
200 

1,060 
1,061 

0. 

.0038 
.0083 
.0129 
.0179 
.0225 
.0273 
.0324 
.0360 
.0418 
.0470 

.0177 
.0258 
.0334 
.0405 
.0477 
.0418 
.0352 
.02V0 
.0197 

.0624 
.  0665 
.0616 
.0665 
.0720 
.0760 
.0630 
.0880 

.0265 
.0360 
.0448 
.0620 
.0600 
.0642 
.0468 
.0882 
.0284 

.0046 

0. 

.0004 
.0013 
.0023 
.0034 
.0044 
.0058 
.0065 
.0071 
.0084 
.0092 

.0009 

08,405 
106,071 
113,648 
121,224 
128,801 
136,377 
143,054 
161,630 

.0111 

.0129 

.0160 

.0172 

0172 

169,107 
160,700 

Remarks. 


Initial  load.    Loaded  with  20,000  pounds  be- 
fore testing. 


Snapping  sounds. 


Crack  visible  in  one  brick. 

E  (100-600) -661,000  pounds  per  square  inch. 


R(6OO-1,OOO)-0O6,OOO  pounds  per  sfinare  Inch. 


Ultimate  strength* 


Opened  longitudinal  cracks  in  the  lower  half  of  the  pier.     Bricks 
in  two  courses  spalled  off. 
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BRICK   PIEES. 


No.  1635. 


12'  COMMON  BRICK  PIER. 


Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 

Built  of  36  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  912  poimds  — 107.8  pounds  per  cubic  foot. 

Hei^t  of  pier,  96.12  inches. 

Sectional  area,  12^.42  Xl2*.24  =  152.02  square  inches. 

Average  thickne^ss  of  joints,  ''.35. 

Gauged  length,  50*. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persouare 
iDcb. 

Compres- 
olon. 

Set. 

Pounds. 
15,202 

22,803 

30,404 

38,005 

46,606 

63,207 

60,808 

68,400 

76,010 

83,611 

01,212 

106,414 

121,616 

136,818 

162,020 

167,222 

182,424 

186,000 

Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

650 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,224 

Inch. 
0. 

.0^3 
.0070 
.0110 
.0166 
.0103 
.0234 
.0274 
.0316 
.0357 
.0403 
.0480 
.0681 
.0683 
.0785 
.0804 
.1030 

Inch. 
0. 

.0006 
.0010 
.0016 
.0022 
.0029 
.0035 
.0040 
.0046 
.0062 
.0060 
.00'72 
.0068 
.OlOfi 
.0125 
.0140 
.0179 

Initial  load.    Loaded  with  14,000  pounds  before 
testing. 

E  (100-600)— 731,000  pounds  per  square  inch. 
Snapping  sounds. 

E  (600-1,000)— 629,000  pounds  per  square  inch. 

Ultimate  strength. 

Pier  failed  in  the  upper  part  by  opening  longitudinal  cracks.    A 
brick  in  the  seventh  course  from  the  top  cnished. 


[ 


BBIOK   PIEBS. 


No.  1598. 


13*  COMMON  BRICK  PIER. 
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Light  hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  East  Brookfield,  Mass. 

Built  of  37  courses  of  brick,  with  solid  coi*e. 

Laid  in  Ume  mortar-1  part  Ume  and  3  parts  sand. 

Age,  24  days. 

Weight,  868  pounds  =  105.9  pounds  per  cubic  foot. 

Heidit  of  pier,  95.28  inches. 

Sectional  area,  12''.23X12*.16  =  148.72  square  inches. 

Average  thickness  of  joints,  ^^.22. 

Gauged  length,  50". 


AppllAd  loads. 

In  gauged  length. 

RemarkB. 

Total 

Per  square 
inch. 

Coznpres- 
sLon. 

Set. 

Foundt. 
14,872 
22,306 
20,744 
37,180 
44,616 
a2,0G2 
£0,488 
66,024 
00,200 

Pounds, 
100 
150 
200 
280 
300 
350 
400 
4G0 
466 

Inch. 

0. 
.0100 
.0000 
.1320 
.1980 
.2460 
.3085 
.3500 

Inch. 

0. 
.0043 
.0790 
.1148 
.1744 
.2141 
.2607 
.3066 

Initial  load. 

E  (10O-200)— 466,000  pounds  per  square  inch. 
E  (200-300) —379,000  pounds  per  square  inch. 
E  (300--400)>-342,000  pounds  per  square  inch. 
Ultimate  strength. 

Opened  cracks  generally  along  the  length  of  the  pieri  separating 
the  Dricks  into  halves* 
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BRICK    PIEAS. 


No.  1624. 


12'  COMMON  BRICK  PIER. 


Hardy  sand  struck  bricks  from  New   li^ngland  Brick  Company's 
yard  at  Mechanicsville,  N.  Y. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  neat  Vulcanite  Portland  cement. 

Age,  5  months  16  days. 

Weight,  848  pounds  =  106.4  pounds  per  cubic  foot. 

Heidit  of  pier,  95.57  inches. 

Sectional  area,  12".01X12''.00  =  144.12  square  inches. 

Average  thickness  of  joints,  *'.26. 

Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Comprea- 
sion. 

Set. 

.Poundt. 
14,412 

21,618 

28,824 

86,080 

43,236 

50,442 

£7,648 

64,864 

72,060 

79,266 

86,472 

03,678 

100,884 

108,000 

116,296 

122,602 

129,706 

136,914 

144,120 

158,532 

172,944 

187,350 

201,768 

Pounds. 
100 

150 

200 

260 

300 

350 

400 

450 

500 

660 

600 

660 

700 

750 

800 

850 

900 

950 

1,000 

1,100 

1,200 

1,300 

1,400 

Inch. 
0. 

.0026 
.0055 
.0088 
.0118 
.0149 
.0180 
.0210 
.0240 
.0270 
.0301 
.0329 
.0360 
.0389 
.0421 
.0440 
.0484 
.0517 
.0550 
.0615 
.0680 
.0751 
.0847 

• 

Inch. 
0. 

.0001 
.0008 
.0014 
.0020 
.0026 
.0031 
.0037 
.0042 
.0047 
.0054 
.0059 
.0066 
.0069 
.0075 
.0080 
.0091 
.0096 
.0103 
.0124 
.0130 
.0146 
.0185 

I  ni  tial  1  oad .  Loaded  with  21,000  poundt  before 
testing. 

Snapping  sounds. 

E  (100-600)  - 1,012,000  pounds  per  square  tnoh. 

E  (600-1,000) — 1,000,000  pounds  per  square  inch. 
Ultimate  strength. 

Maximum  load  reached  after  release  to  determine  set,  198,000 
pounds.    Opened  longitudinal  cracks  and  spalled  some  of  the  bricks. 


BRICK    PIERS. 
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No.  1638. 

13*  COMMON  BRICK  PIER.  ^ 

Hard,  sand  struck  brick  from  New  England  Brick  Company's 
yard  at  MechanicsviUe,  N.  Y. 

Built  of  36  courses  of  brick,  with  solid  core. 

Laid  in  cement  mortar — 1  part  Vulcanite  cement  and  3  parts  sand. 

Age,  6  months. 

Weight,  848  pounds  =  103.8  pound^s  per  cubic  foot. 

Heimt  of  pier,  95.75  inches. 

Sectional  area,  12''.10  X  12''.18  =  147.38  square  inches. 

Average  thickness  of  joints,  ^.33. 

Gauged  length,  50"". 


Applied  loAdi. 

In  gaugediength. 

Remarka. 

Total. 

FMriqiiAre 
iDoh. 

Comprea- 
alon. 

Sat. 

Powndt, 
14,738 

23,107 

28,470 

36,845 

44,214 

51,583 

58,053 

66,321 

73,090 

81,090 

88,428 

103,166 

117,004 

133,642 

147,380 

162,118 

176,800 

101,504 

206,323 

206,000 

Povndf. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

560 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,411 

Inch. 
0. 

.0022 
.0044 
.0068 
.0003 
.0118 
.0144 
.0167 
.0192 
.0817 
.0244 
.0203 
.0350 
.0401 
.0458 
.0520 
.0584 
.0653 
.0737 

Zucft. 
0. 

.0004 
.0007 
.0000 

.0014 
.0018 
.0023 
.0026 
.0030 
.0033 
.0037 
.0042 
.0051 
.0067 
.0060 
.0076 
.0001 
.0103 
.0123 

Initial  load.  Loaded  with  14,000  pounda  before 
teatlng. 

E  (100-000) -1,206,000  poanda  per  aqnara  Inch. 

E  (600-1,000)- 1,061,000  pounda  per  square  ineh. 

Snapping  aounda. 
Ultimata  atrangth. 

Pier  failed  near  the  upper  encL    Opened  longitudinal  cracks  and 
oruahed  bricks  in  two  courses. 
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BRICK    PIERS 


No.  1626. 


12*  COMMON  BRICK  PIER. 


1 


Hard,  sand  struck  bricks  from  New  England  Brick  Company's 
yard  at  Mechanicsvillej  N.  Y. 

Built  of  37  courses  of  brick,  with  solid  core. 

Laid  in  lime  mortar — 1  part  lime  and  3  parts  sand. 

Age,  6  months. 

Weight,  809  pounds  =  99.8  pounds  per  cubic  foot. 

Height  of  pier,  94.50  inches. 

Sectional  area,  12".25X12''.10  =  148.23  square  inches. 

Average  thickness  of  joints,  ".23. 

Gauged  length,  SO''. 


Applied  loads. 

In  gauged  laogth. 

Remarks. 

TotaL 

PerBQuare 
IncD. 

Comprea- 
aion. 

Set. 

Pounds. 
14,823 

22,236 
29,  M« 
37.058 
44,409 
61,881 
69,292 
66,704 
74,116 
81,527 
88,938 
106,600 

Pounds. 
100 

160 
200 
250 
300 
350 
400 
450 
600 
650 
600 
718 

Inch. 
0. 

.0040 
.0179 
.0355 
.0550 
.0737 
.0967 
.1226 
.1449 
.1750 
.2009 

Inch. 
0. 

.0005 
.0101 
.0233 
.0378 
.0514 
.0699 
.0903 
.1078 
.1327 
.1636 

Initial  load.  Loaded  with  18,000  pounds  before 
testing. 

Snapping  sounds 

CnMik  in  3d  and  4th  courses  from  the  bottom. 

E  (10O-600)— 529,000  pounds  per  square  inch. 
Ultimate  stren^h. 

Opened  longitudinal  lines  of  fracture,  and  faces  of  bricks  spalled 
off  in  a  number  of  courses. 


BRICK    PIERS. 
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Compression  Tests  op  Bricks. 

Representing  the  materials  used  in  brick  piers  for  the  Louisiana 
Purchase  Exposition,  and  other  investigative  piers. 
Compressed  surfaces  set  in  neat  Portland  cement. 

DRY  PRESSED  BRICK  FROM  THE  PHILADELPHIA  AND  BOSTON  FACE  BRICK 

COMPANY. 


Marks. 

Dimenoions. 

Sectional 
area. 

First  crack. 

Compressive  strength. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 
Inch. 

DPI 
DP2 
DP3 
DP  4 
DPS 

Inches. 
2.22 
2.22 
2.21 
2.18 
2.22 

Inches. 
3.94 
3.92 
3.89 
3.76 
8.88 

Inches. 
7.89 
7.88 
7.82 
7.71 
7.86 

Bq.ins. 
31.09 
30.89 
30.42 
28.91 
30.50 

Pounds. 
312,000 
273,000 
281,000 
42i,000 
279,000 

Pounds. 
317,500 
276,000 
291, 100 
620,000 
279,000 

Pounds. 

10,210 
8,930 
9,670 

17,990 
9,160 

REPRESSED  BRICK  FROM  THE  NEW  ENGLAND  BRICK  COMPANY. 


RPl 

2.37 

8.88 

8.00 

31.04 

146,000 

234,600 

7,660 

RP2 

2.37 

3.86 

8.08 

3L19 

179,000 

203,000 

6,610 

RP3 

2.30 

3.95 

8.12 

32.07 

157,000 

214,500 

6,690 

RP4 

2.29 

3.92 

8.09 

31.72 

160,000 

183,000 

6,770 

RP6 

2.24 

3.96 

8.09 

32.04 

156,000 

236,000 

7,370 

WIRE-CUT  BRICK  FROM  MESSRS.  FI8KB  &  CO. 


WCl 

2.30 

3.67 

7.86 

28.85 

225,000 

399,800 

13,860 

WC2 

2.30 

3.68 

7.92 

29.15 

271,000 

426,000 

14,610 

WC3 

2.25 

3.72 

7.90 

29.39 

248,000 

450,600 

15,330 

WC4 

2.38 

8.70 

8.01 

29.64 

238,000 

329,000 

11,100 

WC5 

2.37 

3.80 

8.10 

30.78 

254,000 

276,000 

8,930 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S  YARD 

NO.  6,  WEST  CAMBRIDGE,  MASS. 


CHI 

2.21 

3.5:) 

7.76 

37.36 

168,000 

323,000 

11,810 

CH3 

3.25 

3.55 

7.71 

27.37 

1(H,000 

297,200 

10,860 

CHS 

2.25 

3.57 

7.85 

28.02 

235,000 

284,000 

10,140 

CH4 

2.25 

3.63 

7.80 

28.56 

118,000 

261,000 

9,140 

CH6 

2.21 

3.43 

7.55 

25.90 

195,000 

382,000 

14,750 

LIGHT  HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S 

YARD  NO.  5,  WEST  CAMBRIDGE,  MASS. 


CLHl 

3.38 

8.70 

7.99 

29.56 

96,000 

231,000 

7,810 

CLH3 

3.29 

3.68 

7.99 

29.40 

104,000 

252,500 

8,500 

CLH3 

3.31 

3.68 

8.02 

29.51 

68,000 

199,800 

6,770 

CLH4 

3.33 

3.74 

8.00 

30.26 

.09,000 

139.600 

4,610 

CLH6 

3.40 

3.78 

8.23 

3L11 

112,000 

162,000 

6,210 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S  YARD 

AT  EAST  BROOKFIELD,  MASS. 


BHl 

3.29 

3.60 

8.16 

29.34 

143,000 

201,000 

6,850 

BH2 

3.30 

3.67 

8.33 

30.17 

72,000 

168,000 

6,240 

BH3 

2.36 

3.60 

8.29 

29.84 

90,000 

168,200 

6,300 

BH4 

2.28 

3.65 

8.40 

30.66 

110,000 

143,500 

4,650 

BH6 

2.38 

8.60 

8.43 

30.36 

106,000 

137,600 

4,300 
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Compression  Tests  op  Bricks — Continued. 


LIGHT  HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK   COMPANY'S 

YARD  AT  EAST  BROOKFIELD,  MASS. 


Marks. 

Dimensions. 

Seotional 
area. 

First  orack. 

OompresslTe  strength. 

Height. 

Compressed 
sorfaoe. 

Total. 

Per 

square 

inch. 

BLHl 
BLH3 
BLH3 
BLH4 
BLH6 

inches, 
2.28 
2.30 
2.35 
2.26 
2.31 

Inches. 
3.66 
3.70 
3.68 
8.60 
8.70 

Inthes. 
8.27 
8.29 
8.29 
8.31 
8.38 

Sq.ins. 
30.27 
30.67 
30.61 
30.66 
8L01 

Pounds. 

70,000 
121,000 

66,000 
120,000 
114,000 

Pounds. 
135,000 
133,000 
135,100 
139,900 
142,000 

Pounds. 
4,460 
4,340 
4,430 
4,560 
4,580 

HARD,  SAND-STRUCK  BRICK  FROM  NEW  ENGLAND  BRICK  COMPANY'S  ITARD 

AT  MECHANICSVILLE,  N.  Y. 


MHl 

2.27 

3.53 

8.06 

28.45 

112,000 

184,000 

6,470 

MH2 

2.30 

3.57 

8.12 

28.99 

140,000 

195,000 

6,730 

MH3 

2.31 

3.68 

8.16 

30.03 

101,000 

158,500 

5,280 

MH4 

2.29 

3.62 

8.15 

29.50 

09,000 

160,600 

6,110 

MH5 

2.30 

8.67 

8.20 

30.09 

92,000 

164,000 

6^460 

iim  1 1 
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SAND-LIME  BRICK. 


Bricks  made  in  Prescott,  Ariz.,  by  the  Hiiennekes  system,  and  used  by  the  CJon- 
structing  Quartermaster  in  the  Whipple  Barracks,  Prescott,  Ariz.;  also  bricks  from 
the  Quartermaster,  United  States  Army,  West  Point,  N.  Y. 
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Compression  Tests  of  Bricks  for  the  Constructing  Quarter- 
master, United  States  Army,  Whipple  Barracks,  Ariz. 

Brick  made  in  Prescott,  Ariz.,  by  the  Huennekes  system  (sand  and 
lime)  and  called  *' sandstone''  bricK. 

Compressed  surfaces  faced  with  plaster  of  Paris  to  secure  even 
bearings  in  the  testing  machine. 


D^nenaioni 

reaaed 
!aoe. 

Sectional 
area. 

Firet 
crack. 

Ultimate 

strength. 

Height. 

Inches. 
2.27 
2.27 
CI  2. 28 

Comp 
Borl 

Total. 

Per 

square 

inch. 

Pounds. 
3,210 
2,840 
2,950 

Inches. 
4.13 
4.13 
4.13 

Inches. 
8.43 
8.43 
4.26 

Sq.  ins. 
34.82 
34.82 
17.50 

Pounds. 
99,500 
88,500 
45,800 

Pounds. 

111,900 

99,000 

51,900 

a  Half-brick. 


ABSORPTION   OF   WATER. 


Brick  immersed  in  water  1  week. 
Absorption,  by  weight,  12.35  per  cent. 


elastic  properties. 


No.  1545. 


"Sandstone  brick"  (sand  and  Ume). 
Weight  per  cubic  foot,  115.5  pounds. 
Dimensions:  2^^.28  by  4^.13  by  8''.43. 
Sectional  area,  9.42  square  inches. 
Gauged  length,  5^. 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Perwiuare 
inch. 

Compres- 
sion. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 

942 

1,884 

2,826 

3,768 

4,710 

5,652 

6,504 

7,536 

8,478 

9,420 

10,362 

11,304 

12,246 

13,188 

14,130 

14,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,510 

/ 

Inch. 

0. 
.0004 
.0009 
.0014 
.0020 
.0025 
.0031 
.0038 
.0045 
.0053 
.0061 
.0072 
.0065 
.0105 

Initial  load. 

.0005 

.0015 

.0152 

.0074 

Ultimate  strength. 

I 
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Compression  Tests  of  Half  Bricks  for  the  Quartermaster, 
United  States  Army,  West  Point,  N.  Y. 

Sand-lime  bricks  made  by  the  Hueimekes  system,  and  one  con- 
trolled by  the  W.  A.  Underbill  Company. 


Dimensions. 


Marks. 


1 
2 
3 
4 


Height. 


Inches. 
2.37 
2.28 
2.27 

2.21 


Compresaed 
surface. 


Inches. 
4.27 
4.08 
4.08 
4.13 


Inches. 
4.25 
4.12 
4.12 
4.30 


Sectional 
area. 


Sq.  ins. 
18.15 
16.81 
16.81 
17.76 


First 
crack. 


Pounds. 
67,000 
58,200 
40,500 
69,900 


Ultimate  strength. 


Total. 


Pounds. 
73,500 
60,900 
49,500 
76,700 


Per 

square 

inch. 


Pounds. 
4,050 
3,620 
2,940 
4,260 


HALF  BRICKS,  TESTED  WHEN  WET,  AFTER  16}  HOURS  IMMERSION. 


2a 
4a 

'  2.27 
2.19 

1 
4.07    .        4.13 
4.13            4.21 

16.81 
17.39 

42,800 
60,500 

43,780 
61,360 

2,600 
3,530 

PIECES  OF  ONE-FOURTH  BRICKS  TESTED  AFTER  EXPOSURE  OF  2  HOURS  OVER  A 

WOOD  FIRE. 


la 
3a 

2.34 
2.29 

2.06 
2.00 

3.06 
4.17 

6.30 
8.34 

4,570 
6,240 

725 
748 

When  fragments  of  the  bricks,  in  the  state  received  for  testing, 
were  treated  with  hydrochloric  acid  there  was  a  rapid  effervescence, 
disengaging  copious  quantities  of  carbon  dioxide.  After  heating 
and  testing  the  fragments  of  bricks  la  and  3a  were  treated  with  acid. 
At  this  time  little  or  no  gas  was  disengaged. 


ABSORPTION   OF   WATER. 


Specimens  were  immersed  in  water  16J  hours. 


Weight. 

Absorption. 

Marks. 

Before 
Immersion. 

After 
immersion. 

Gain. 

weight. 

By 
volume. 

2a 
4a 

Pounds. 
2 
2 

Ounces. 
8.0 
11.0 

Pounds. 
2 
2 

Ounces. 
13.5 
14.0 

Ounces'. 
5.5 
3.0 

Percent. 
13.8 
7.0 

Percent. 
25.0 
13.7 

WOODEN  POSTS. 


Material,  in  part,  exhibited  at  the  I^ouisiana  Purchase  Expoeition,  St.  Louis, 

Mo.,  1904. 
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WOODEN    POSTS. 


r^^^saw 
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WOODEN   POSTS. 


No.  1586. 
BasketK>ak  post. 

Weight,  428  pounds  =  52.8  pounds  per  cubic  foot. 
Moisture,  35.76  per  cent. 
Average  rate  of  growth,  25  rings  per  inch. 
Height,  96.02  mches. 

Sectional  area,  12''.09X12''.08  =  146.05  square  inches. 
Gauged  length,  50". 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
izum. 

Compres- 
sion. 

>     Set. 

Founds, 

14,605 

29,210 

43,815 

54,420 

73,025 

87,630 

102,235 

116,840 

131,445 

146,060 

175,260 

204,470 

233,680 

262,890 

292,100 

821,310 
860,520 
879,730 
408,940 
481,000 

Founds. 

100 

200 

800 

400 

500 

600 

700 

8U0 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
2,050 

Inch, 

0. 

.0045 
.0090 
.0130 
.0173 
.0212 

.0258 
.0301 
.0343 
.0888 
.0473 
.0609 
.0670 
.0772 
.0808 

.1057 
.1302 
.1697 
.35 

Inch, 

a 

0.+ 
.0002 
.0003 

Initial  load. 

E  (100-1,000)  -1,216,000  pounds  per  square  inch. 

£  (1,000-2,000)- 1,068,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0008 

.0013 

.0018 

.0028 

*    .6647 
.0065 

.0122 
.0206 

Fibers  crushed  at  a  knot  about  2"  diameter  near  the  middle  of  the 
length  of  the  post.  The  post  deflected  laterally  in  a  downward 
direction  at  the  middle.  The  loads  were  continued  until  the  fibers 
crushed  near  each  end,  a  result  incident  to  the  flexure. 


WOODEN    POSTS. 

No.  1689. 

Long-leaf  pine  post  (butt). 

Weight,  355  pounds  =45.5  pounds  per  cubic  foot. 

Moisture,  26.90  per  cent. 

Average  rate  of  growth,  14  rings  per  inch. 

Height,  96  inches. 

Sectional  area,  ll^'.SS  X  11''.82  =  140.07  square  inches. 

Gauged  length,  50''. 
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AppUed  loAda. 

In  gauged  length. 

Remark!. 

Total. 

Persqiukie 
Inoh. 

Compree- 
alon. 

Set. 

Poundt. 

14,007 

28,014 

42,021 

56,028 

70,035 

84,042 

06,049 

112,056 

126,063 

140,070 

168,064 

106,008 

224,112 

252,126 

280,140 

306,154 
336,168 
364,182 
302,106 
420,210 

448,224 
476,238 
504,252 
532,266 
560,280 

588,294 

616,306 

Poundt, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
8,000 

8,200 
8,400 
8,600 
8,800 
4,000 

4,200 
4,400 

0. 

.0023 
.0042 
.0063 
.0083 
.0103 
.0123 
.0143 
.0165 

Inch, 

a 
a 
a 
a 

Initial  load. 

Remained  under  40,000  pounds  load  16  hours. 
E  (100-1,000)— 2,406,000  pounds  per  square  inch. 

E  (1.00O~2,00O)-2,212,00O  pounds  per  square 
inch. 

E  (2,000-3,000)— 2,075,000  pounds  per  square 
Inch. 

E  (3,000^,000)— 1,730,000  pounds  per  square 
inch. 

Ultimate  strength. 

0. 

6. 

.0187 
.0230 
.0274 
.0322 
.0366 
.0413 

.0460 

0. 

0. 

0. 
0. 

.0510 
.0658 
.0006 
.0658 

.0706 
.0763 
.0819 
.0687 
.0965 

.1078 

.0001 

.0003 
.0004 

.0010 

.0015 
.0022 

Fibers  crushed  at  one  end,  and  also  near  the  middle  of  the  length 
of  the  post. 

H.  Boc.  291,  68^3^ — 80 
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WOODEN    P08T8. 


No.  1588. 

Long-leaf  pine  post  (top). 

Weight,  322  pounds  =  41.8  pounds  per  cubic  foot. 

Moisture,  18.83  per  cent. 

Average  rat«  of  growth,  14  rings  per  inch. 

Height,  96.12  inches. 

Sectional  area,  ll''.70Xll''.88  =  139  square  inches. 

Gauged  length,  50^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersQuare 

Compree- 
sion. 

8«t. 

Poundt. 

13,900 

27,800 

41,700 

55,600 

60,500 

83,400 

97,300 

111,200 

125,100 

139,000 

166,800 

194,600 

222,400 

250,200 

278,000 

305,800 
333,600 
361,400 
389,200 
417,000 

444,800 
472,600 
500,400 
502,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
8,610 

Inch, 

0. 

.0034 
.0065 
.0094 
.0124 
.0154 
.0183 
.0212 
.0243 
.0272 
.0331 
.0393 
.0452 
.0515 
.0584 

.0646 
.0709 
.0777 
.0646 
.0927 

.1090 
.1163 
.1413 

Inch. 

0. 

.0001 
.0003 
.0003 

Initial  load 

£  (100-1,000) — 1,098,000  ponndii  per  square  inch. 

E  (1.000-2,000)- 1,680,000  pounds  per  square 
inch. 

E  (2,000-^,000)— 1,553,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0005 

.0005 

.0007 

.0010 

.0015 
.0023 

.0028 

.0035 
.0044 

.0084 

Fibers  crushed  in  the  vicinity  of  a  knot  2'  diameter,  located  2  feet 
from  the  end  of  the  post. 


WOODEN    POSTS. 


No.  1592. 
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Short-leaf  pine  post  (butt). 

Weight,  340  pounds  =45.9  pounds  per  cubic  foot. 

Moisture,  30.67  per  cent. 

Average  rate  of  growth,  5  rings  per  inch. 

Height,  96  inches. 

Sectional  area,  ll''.40Xll''.69  =  133.27  square  inches. 

Gauged  length,  50*. 


Applied  loftds. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

CompTe»- 
fllon. 

Set. 

Pounds. 
13,327 
26,654 
39,981 
53,308 

66,635 
79,962 
93,289 
106,616 
119,943 
133,270 
159,924 
186,578 
213,232 
239,886 
266,540 

293,194 
319,848 
346.502 
373,156 
399,810 

426,464 
453,118 
479,772 
504,000 

Pounds. 
100 
200 
300 
400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400. 
2,600 
2,800 
8,000 

3,200 
3,400 
3,000 
3,780 

Inch. 

0. 

.0025 
.0056 
.0060 

.0123 
.0155 
.0189 
.0225 
.0259 
.0290 
.0365 
.0439 
.0509 
.0585 
.0656 

.0730 
.0610 
.0697 
.0983 
.1065 

.1187 
.1332 
.1570 

Inch. 

0. 

0. 

0. 
-.0001 

Initial  load. 

Minus  sets  are  attriouted  to  temperature 
change  in  testing  room. 

-.0002 

-.0002 

-.0002 

£  (100-1,000)  - 1,495,000  pounds  per  square  Inch. 

-.0001 

E  (1,000-2,000) -1,412,000  pounds  per  square 
Inch. 

E  (2,000^,000) -1,232,000  pounds  per  square 
inch. 

Ultimate  strength. 

0. 
+.0001 

.0004 

.0017 
.0024 

.0044 

Fibers  crushed  in  obUque  lines  from  0'  to  14'^  from  the  end  of  the 
post. 
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WOODEN   POSTS. 


No.  1593. 
Short-leaf  pine  post  (top). 

Weight,  317.5  pounds  =  42.3  pounds  per  cubic  foot. 
Moisture,  41.93  per  cent. 
Average  rate  of  growth,  5  rings  per  inch. 
Height,  96.05  inches. 

Sectional  area,  11^.53  Xll''.63  =  134.09  square  inches. 
Gauged  length,  50"^. 


Applied  loads. 

In  gauged  length. 

Remarka. 

TotAl. 

PersquaiB 
inch. 

Compres- 
aion. 

Bet. 

Pounds. 

13,400 

26,818 

40,227 

53,636 

67,045 

80,464 

93,863 

107,272 

120,681 

134,090 

160,906 

187,720 

214,544 

241,362 

268,180 

294,998 
321,816 
348,634 
375,452 
402,270 
406,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 
3,030 

Inch. 

0. 

.0034 
.0071 
.0110 
.0146 
.0183 
.0221 
.0258 
.0295 
.0333 
.0407 
.0482 
.0562 
.0639 
.0722 

.0807 
.0898 
.1001 
.1117 
.1345 

Inch. 
0. 
0. 
0. 
.0002 

Initial  load. 

E  (100-1,000) = 1,402,000  pounds  per  square  Inch. 

E  (1.000-2,000) -1,340,000  pound!  per  square 
inch. 

E  (2.000-3,000)  =>876,000  pounds  per  square  Inch. 
Ultiniate  strength. 

.0006 

.0008 

.0012 

.0018 

.0026 
.0028 

.0038 

.0053 
.0080 

Fibers  crushed  at  a  knot  1'  diameter,  2'  9"  from  the  end  of  the  post. 


Wooden  i>osts. 

No.  1590. 
Spruce  post. 

Weight;  236.5  pounds  ^29.0  pounds  per  cubic  foot. 
Moisture^  42.27  per  cent. 
Average  rate  of  growth,  15  rings  per  inch* 
Height,  95.90  inches. 

Sectional  area,  11*^.86  X  11'.87  =  140.78  square  inches. 
Gauged  length,  50*. 
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Applied  loads. 

In  gauged  length. 

Total. 

Peraqoare 
inch. 

Comprea- 
ilon. 

Set. 

POUfkiS. 

14,078 

22,156 

42,234 

56,312 

70,390 

84,468 

98,546 

112,624 

126,702 

140,780 

168,936 

197,092 

225,248 

253,404 

281,560 

300,716 
337,872 
366,028 
392,000 

Pounds. 

100 

200 

900 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,780 

/•eft. 

a 

.0094 
.0067 
.0101 
.0137 
.0173 
.0200 
.0247 
.0283 
.0321 
.0398 
.0474 
.0552 
.0631 
.0715 

.0818 
.0958 
.1213 

Inch, 
0. 
0. 

0.   • 
.0001 

Initial  load. 

E  (100-1,000) =1,415,000  pounde  per  aquara  inch. 

E  (1.0QQ-2,000)»  1,312,000  potinda  per  square 
inoh. 

Ultimate  strength. 

.0002 

.0002 

.0003 

.0007 

.0012 
.0016 

.0042 

Fibers  crushed  3"  to  12'  from  end  of  post. 
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WOODEN   POSTS. 


No.  1587. 
Douglas  fir  post. 

Retest  of  post  reported  in  Tests  of  Metals,  1895^  page  548.     Portion 
of  the  post  which  had  been  crushed  in  earlier  test  was  cut  off. 
Weight,  204  pounds  =  31.9  pounds  per  cubic  foot. 
Moisture,  11.30  per  cent. 
Average  rate  of  growth,  15  rings  per  inch. 
Height,  96.10  inches. 

Sectional  area,  9'.87Xll''.67  =  115.18  square  inches. 
Gauged  length,  50*'. 


Applied  loads. 

In  gauged  length. 

Eemarkf. 

Total. 

Periqiiare 
liuui. 

Compres- 
alon. 

Set. 

Pounds. 

11,518 

23,036 

34,664 

46,072 

67,590 

60,108 

80,626 

92,144 

103,662 

115,180 

138,216 

161,252 

184,288 

207,324 

230,360 

253,396 
276,432 
299,468 
322,504 
345,540 

368,576 
391,612 
414,648 
437,684 
460,720 

483,756 
506,792 
529,828 
552,864 
575,900 

508,936 
621,972 
732,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 
2,400 
2,600 
2,800 
3,000 

3,200 
3,400 
3,600 
3,800 
4,000 

4,200 
4,400 
4,600 
4,800 
5,000 

5,200 
5,400 
6,360 

Inch. 

0. 
.0026 
.0050 
.0073 
.0097 
.0120 
.0142 
.0166 
.0189 
.0213 
.0258 
.0306 
.0353 
.0401 
.0446 

.0497 
.0544 
.0598 
.0647 
.0098 

.0752 
.0803 
.0854 
.0908 
.0061 

.1015 
.1076 
.1133 
.1188 
.1250 

.1307 
.1370 

Inch. 

0. 

0. 
.0002 
.0UU3 

• 

Initial  load. 

E (100-1,000) =2,143,000  pounds  per  square  indi. 

E  (1,000-2,000) =2,193,000  pounds  per  square 
Inch. 

E  (2.000-3,000)  »2,041,000  pounds  per  square 
inch. 

E  (3.000-4,000)^2,041,000  pounds  per  square 
inch. 

E  (4.000-5,000)  B  1,906,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0003 

.0003 

.0003 

.0005 

.6667 

.0008 

.0012 

.0014 
.0015 

.0021 

.0028 
.0033 

.0042 

.0062 
.0060 

.0077 

Fibers  crushed  32^  from  end  of  post. 


PHILIPPINE  AND  JAPANESE  WOODS. 
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philippike  and  japanese  woods. 
Phiuppinb  Woods.       ♦ 
Names  of  woodn  represented:  Acle,  Yacal,  Ipil^  and  Guijo. 

COMPRESSION   TESTS. 
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No.  1541. 
Name,  Acle. 

Weight  per  cubic  foot,  67.6  pounds. 
Color,  dark  brown. 
Ends  of  stick  slightly  checked. 
Dimensions,  4''.06X6''.02X23'.80. 
Sectional  area,  24.44  square  inches. 
Gauged  length,  10*'. 


Applied  loads. 

In  gauged  length. 

Remarki. 

Totid. 

PersquAn 
Inch. 

Compres- 
sion. 

Set. 

PowMte. 

2,444 

4,888 

7,832 

0,776 

14,664 

10,552 

24,440 

66,600 

48,880 

61,100 

73,320 

85,540 

07,760 

100,080 
122,200 
126,000 

Poimdf. 

100 

200 

800 

400 

600 

800 

1,000 

1,500 

3,000 

2,500 

8,000 

8,500 

4,000 

4,500 
6,000 
6,160 

Inch. 
0. 
.0005 

.0009 
.0015 
.0025 
.0039 
.0060 
.0080 
.0111 
.0144 
.0176 
.0207 
.0242 

.0206 
.0450 

Inch. 
0, 

Initial  load. 

B  (1X00-4,000)— 1,604  000  poondi  per  square 

• 

Ultimate  strength. 

0. 

0. 

.0002 

.0005 

.0060 

Fibers  crushed  lO'  from  end. 

Sap  ran  out  of  wood  at  place  of  fracture. 


I 
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PHILIPPINE   AND    JAPANE8K   WOODS. 


#  No.  1642. 

Name,  Yacal. 

Weight  per  cubic  foot,  63.1  pounds. 

Color,  medium  brown. 

Ends  of  stick  checked  badly  in  radial  lines. 

Dimensions,  4*'.01  X5''.96X23''.80. 

Sectional  area,  23.90  square  inches. 

Gauged  length,  lO''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

2,300 

4,780 

9,560 

14,340 

19,120 

23,900 

35,850 

47,800 

50,750 

71,700 

83,650 

95,600 

107,550 
119,500 
131,450 
143,400 
155,350 
167,300 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 

Inch, 
0. 
.0002 
.0005 
.0009 
.0014 
.0020 
.0039 
.0050 
.0066 
.0082 
.0098 
.0115 

.0132 
.0151 
.0174 
.0205 
.0243 
.0410 

Inch. 
0. 

Initial  load. 

E  (1.000-4.000) -3,261,000  pounds  per  square 
inch. 

Ultimate  strength. 

0. 

.0001 

.0002 

.6663 

.0005 

.6667 

.0064 

Fibers  crushed  in  an  obUque  course  near  end  of  stick. 


PHILIPPINE   AND   JAPANESE    WOODS, 
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No.  1543. 
Name,  Ipil. 

Weight  per  ftibic  foot,  60.2  pounds. 
Color,  dark  reddish  brown. 
Somewhat  checked  at  ends. 
Dimensions,  4*.02X6''.00X23''.74. 
Sectional  area,  24.12  square  inches. 
Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pomidt, 

2,412 

4,824 

9,648 

14,472 

19,296 

24,120 

36,180 

48,240 

60,300 

72,360 

84,420 

96,480 

108,540 
120,600 
132,660 
144,720 
156,780 
168,840 
180,900 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,600 

Inch. 
0. 

.0004 
.0011 
.0020 
.0029 
.0039 
.0066 
.0002 
.0119 
.0150 
.0187 
.0229 

0276 
.0324 

.awo 

.0441 
.0624 
.0624 
.0605 

Indi. 
0. 

Initial  load. 

• 

E  (1.000^,000)- 1,657,000  pounds  per  square 
Inch. 

Ultimate  strength. 

.0001 

.0001 

.0002 

.0010 

.0033 

.0049 

.0089 
.0146 

Fibers  crushed  in  obUque  lines  near  middle  of  lengthy  in  vicinity  of 
small  knots. 


1 

I 
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PHILIPPINE   AND  JAPANESE   WOODfi. 


No.  1544. 
Name,  Guijo. 

Weight  per  cubic  foot,  56  poiinds. 
Color,  reddish  brown. 
Checked  at  ends  and  along  its  length. 
Dimensions,  3''.98X5''.98X23''.80. 
Sectional  area,  23.80  square  inches. 
Gauged  length,  10'. 


Applied  loads. 

In  girUged  length. 

RemarkB 

Totia. 

PerBquATe 
lium. 

Compne- 
■ion. 

Set. 

Foufidt 

2,380 

4,760 

9,520 

14,280 

19,040 

23,800 

35,700 

47,600 

50,500 

71,400 

83,300 

96,200 

107,100 
119,000 
130,900 
142,800 
154,700 
159,900 

PowMte. 

100 

•       200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
6,720 

JiuA. 
0. 

.0004 
.OOU 
.0019 
.0028 
.0087 
.0056 
.0079 
.0100 
.0121 
.0145 
.0169 

.019i2 
.0218 
.0250 
.0200 
.0366 

inch. 

a 

InitUU  load. 

E  (1.000-4,000) -2,326,000  pounds  per  sqnara 
inch. 

Ultimate  strength. 

.0002 

.0002 

.0003 

.0006 

.0008 

.0019 

Fibers  crushed  near  the  end  of  the  stick. 


PHILIPPINE   AND   JAPANESE    WOODS. 
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TRANSVERSE   TESTS. 


Sticks  loaded  at  the  middle  and  supported  at  the  ends,  42^"  apart. 


No.  of 
test. 


Name  of  wood. 


Acle  . 
Yacal 
Ipil.. 
Guljo 


Dimensions. 

Weight. 

Ultimate 

Length 
oyer  aU. 

Depth. 

* 

Width. 

Total. 

Per 
cubic 
foot. 

Total. 

Modulus 

of 
rupture 

per 

squaie 

iboh. 

Inches. 
48.06 
48.08 
48.05 
48.06 

Inches. 
4.04 
3.95 
3.99 
8.96 

Inches. 
2.04 
L96 
2.00 
1.98 

Pounds. 
13.75 
13.00 
12.00 
11.76 

Pounds. 
60.0 
60.6 
54.1 
53.9 

Pounds. 
5,840 
8,120 
6,900 
7,640 

Pounds. 
11,060 
16,730 
11,670 
15,500 

DETAILS  OF  TESTS. 


Applied 
loads. 

Deflection  d  sticks  at  middle  of 
length. 

Remarks. 

Ade. 

Yaoal. 

Ipil. 

OuUo. 

Pounds. 

500 
1,000 
1,500 
2,000 
2,500 
3,000 

500 
3,500 
4,000 
4,500 

500 
5,000 

500 
5,500 
6,000 
6,500 
7,000 

600 

Inch. 
0. 

.0400 
.0863 
.1325 
.1756 
.2227 
.0080 
.2708 
.3257 
.3835 
.0376 

Inch. 
0. 

.0247 
.0504 
.0769 
.1016 
.1285 
.0053 
.1560 
.1847 
.2127 

Inch. 

0. 
.0454 
.0910 
.1384 
.1870 
.2380 
.0138 
.2889 
.3450 
.4000 
.0404 
.4620 

Inch. 
0. 
.0290 
.0696 
.0916 
.1219 
.1539 
.0058 
.1859 
.2191 
.2510 
.0143 
.2862 

Initial  load. 

.2415 
.0155 
.2766 
.3177 
.3830 
.4030 
.0900 

.5381 

.3258 
.3718 
.4256 

REMARKS. 

Ade, — ^Under  4,500  pounds  load  a  splintering  fracture  began  on 
the  tension  side  of  the  stick  6^"  from  the  middle,  at  the  comer  of  the 
stick.  Long,  splintering  fracture  on  the  tension  side  at  time  of  reach- 
ing maximum  load.  Fibers  indented  on  compression  side  *.03  under 
bearing  surface  of  plunger  1  J*  by  2". 

YcLcal. — Fine,  splintering  fracture  on  the  tension  side.  SpUt  along 
the  grain  three-fourths  the  length  of  the  stick.  Fibers  indented  on 
compression  side  ''.lO  under  bearing  suiface  of  plunger  \Y  by  2". 

IpU. — Short,  brittle  fracture  on  the  tension  side  4i*  from  the  mid- 
dle of  length  of  stick. 

Ghiijo. — ^This  sample  contained  a  number  of  worm  holes  ^.03 
diameter.  Fine,  splintering  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  ''.OS  under  bearing  surface  of 
plimger  IJ"  by  2". 
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MOI8TUBE   DETERMINATIONS. 


Cross  sections  about  1''  long  each  were  cut  from  compression 
specimens  after  testing,  alongside  the  fractured  parts,  ana  imme- 
cnately  weighed.  They  were  tnen  heated  in  a  muffle  at  212  degrees  F. 
until  the  moisture  was  expelled  and  a  constant  weight  reached. 

The  muffle  frimace  was  run  8  hours  per  day,  and  6  days  were 
required  to  bring  the  samples  to  a  constant  weight.  Eacn  wood 
checked  while  d^^g,  the  Acle  least,  the  Yacal  most,  the  Ipil  and 
Guifo  showing  intermediate  effects. 


i 


Name  of  wood. 


Acle. . 
Yacal 
Ipil.. 
Guijo 


Weight  of  samples. 


Before 
drying. 


Qrains. 
7,180 
6,406 
6,750 
6,750 


After 
drying. 


Qrains. 
4,620 
4,807 
4,520 
4,528 


Loss. 


In  weight. 


drains. 
2,560 
1,598 
1,230 
1,222 


Per  cent. 


86.65 
24.94 
21.39 
21.35 


The  sections  after  drying  were  distorted  as  well  as  checked  and 
shrunk  considerably  in  sectional  area.  The  approximate  changes 
in  cross-sectional  areas  were  as  foUows: 


Name  of  wood. 

Sectional  areas. 

Before 
drying. 

Aiter 
drying. 

Difference. 

Ade 

8q.  inches. 
24.44 
23.90 
24.12 
23.80 

Sq.  inches. 
21.96 
19.28 
22.46 
21.37 

Sq.  inches. 
2.48 
4.62 
1.67 
2.43 

Yacal 

Ipil 

Guijo 

>*  UIJV  ........•.•.•.........•......••.......•....••••....••• 
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Japanese  Woods. 

Names  of  woods  represented,  Keyaki  and  Kashi.     Identification 
not  furnished. 

C30MPRESSI0N   TESTS. 


No.  1600. 
Marks,  No.  1. 

Dimensions,  3''.47  X3''.47  X  lO^.SO. 
Sectional  area,  12.04  square  inches. 
Gauged  length,  10''. 


Applied  loads. 

1 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Inch. 

0. 
.0005 
.0010 
.0015 
.0024 
.0033 
.0043 
.0060 
.0094 
.0119 
.0148 
.0171 
.0205 

.0232 
.0277 
.0334 
.0375 
.0469 
.0572 

Set. 

Pounds. 

1,204 

2,408 

3,612 

4,816 

7,224 

9,632 

12,040 

18,160 

24,080 

30,100 

36,120 

42, 140 

48,160 

54,180 
60,200 
66,220 
72,240 
78,260 
84,280 
95,400 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7,920 

Inch. 
0. 

Initial  load. 

.0001 

.0001 

.0004 

• 

£  (1.000-4,000) -1,961,000  pounds  per  square 
inch. 

Ultimate  strength. 

.0010 

.0022 

.0044 

.0120 

Split  along  the  grain  obliquely  from  end  to  end,  dividing  the 
specimen  into  nearly  equal  parts.  The  smaller  piece  was  suddenly 
detached  and  violently  flew  from  the  testing  machine. 
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No.  1601. 

Marks,  No.  2. 

Dimensions,  3^47X3^48X19^72. 
Sectional  area,  12.08  square  inches. 
Gauged  length,  lO''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Lncn. 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
8,450 

Compres- 
sion. 

Set. 

Inch. 
0. 

Pounds. 

1,208 

2,416 

3,624 

4,832 

7,248 

0,664 

12,080 

18,120 

24,160 

30,200 

36,240 

42,280 

48,320 

54,360 
60,400 
66,440 
72,480 
78,520 
84,560 
102,100 

Inch. 

0. 
.0005 
.0000 
.0012 
.0010 
.0027 
.0035 
.0052 

• 
Initial  load. 

E  (1.000-4,000) -2,586,000  pounds  per  square 
inch. 

Ultimate  strength. 

.6661 

.0072 
.0003 

.0002 

.0114 
.0135 
.0156 

.0176 
.0202 
.0234 
.0271 
.0312 
.0352 

.0003 

.6666 

.0013 

.6626. 

.0054 

Fibers  crushed  near  the  end  of  the  stick,  taking  an  oblique  course 
in  a  crosswise  direction. 
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TRANSVERSE   TESTS. 


Names  of  woods,  "Keyaki"  and  *'Kashi."  Identification  not 
furnished. 

Sticks  supported  at  the  ends  42'  apart  and  loaded  at  the  middle 
with  plunger  having  a  face  1"  long. 

Average  rate  of  growth:  Rings  per  inch,  No.  750,  13;  No.  751,  8. 


No.  of 
test. 

Dimensions. 

Weight. 

Ultimate  strength. 

Length 
overall. 

Depth. 

Width. 

Total. 

r 

Per  cubic 
foot. 

Total. 

Modulus 
of  rup- 
ture per 
square 
inch. 

760 
761 

Inches. 
48.01 
48.03 

Inc?us. 
2.00 
1.08 

Inches.     Pounds. 
3.33    <      10.56 
3.36    1       9.81 

1 

1 

Pounds. 
67.1 
63.0 

Pounds. 
7,050 
6,620 

Pounds. 
20,020 
18,660 

DETAILS  OP  TESTS. 


Deflections  at  middle 

Applied 
loads. 

of  length. 

No.  760. 

No.  761. 

Pounds. 

Inch. 

Inch. 

500 

0. 

0. 

1,000 

.0525 

.0896 

1,500 

.1027 

.1176 

2,000 

.1547 

.1765 

500 

.0040 

.0081 

2,500 

.2065 

.2381 

3,000 

.2590 

.3000 

500 

.0079 

.0165 

3,500 

.3130 

.3712 

4,000 

.3715 

.4580 

500 

.0150 

.0477 

4,500 

.4248 

.4477 

6,000 

.6077 

.6830 

600 

.0338 

.1005 

6,500 

.5873 

.8225 

6,000 

.7250 

1.0050 

600 

.0940 

.2381 

REMARKS. 


No.  750.  Fine,  splintering  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  ".02. 

No.  751.  Fine,  splintering  fracture  on  the  tension  side.  Fibers 
indented  on  the  compression  side  ".05. 

Moduli  of  elasticity  between  loads  of  500  and  2,000  pounds: 
No.  750,  2,433,000  pounds  per  square  inch;  No.  751,  2,095,000  pounds 
per  square  inch. 


MOISTURE   DETERMINATIONS. 


No.  of  test. 

Weight  of  samples. 

Loss. 

Before 
drying. 

After 
drying. 

In  weight. 

Per  cent. 

750 
761 

Orains.    ,     Orains. 
I,(i50              1,465 
1,600              1,440 

Orains. 

185 
160 

11.2 
10.0 

H.  Doc.  291,  68-3 31 
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TRACING    CLOTH. 


TENSILE    TESTS   OF   TRACIXG    CLOTH  FOR    THE    ORDNANCE 

DEPARTMENT,  UNITED  STATES  ARMY. 

Marks,  "Koh-i-noor,"  "Excelsior,"  "Imperial  4/'  and  "Impe- 
rial 24." 

Length  of  specimens  over  all,  5". 

Length  between  jaws  of  testing  machine,  3*'. 

Width  between  jaws  of  testing  machine,  1". 

The  cloth  was  tested  in  two  ways.  Warp  or  filling  not  identified 
as  such. 

••KOH-I-NOOR."    THICKNESS, '.0030. 


One  way. 

other  way. 

i 

No.  of 
specimen. 

First  test. 

Second 
test.       1 

No.  Of 
specimen. 

First  test. 

1 
2 
3 

Pounds. 
47 
52 
57 

Pounds.    , 
47 
53 
54 

1 
2 
3 

Pounds. 
25 
25 
23 

"EXCELSIOR."     THICKNESS, '.0029. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

1 

First  test, 
straight. 

Second 

test, 
oblique. 

1 
2 
3 

Pounds. 
49 
45 
54 

1 
2 
3 

1 

Pounds. 
15 

15J 
19 

Pounds. 
19 
18J 
20 

"IMPERIAL  4."    THICKNESS,  '.0030. 


One  way. 

Other  way. 

No.  of 
specimen. 

First  test. 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pounds. 
55 
56i 
53 

'               1 
2 
3 

Pounds. 
27 

26* 
26j 

IMPERIAL  24."    THICKNESS,  '.0026. 


One  way.             ' 

Other  way. 

No.  of 
specimen. 

First  test.  ' 

No.  of 
specimen. 

First  test. 

1 
2 
3 

Pounds.    ' 
44 
42     1 

4(4  : 

1 

1 
2 
3 

Pounds. 
26 
25 
25i 

PRIVATE   TESTS. 
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Private  Tests. 

TESTS  MADE  FOR   PRIVATE  PARTIES  DURING    THE   FISCAL    YEAR 

ENDED  JUNE  SO,  1904. 


Date. 

Material. 

For  whom  tested. 

Name. 

City. 

State. 

1903. 
July    6 

10 
22 
Aug.    3 
8 
11 
12 

18 

29 

Sept.   4 

5 

8 

9 

11 
12 

22 
25 

28 

29 
Oct.     9 

22 

Concrete 

Oliver  Iron  Mining  Co 

The  Tenino  Stone  Quarries 

John  Cashman 

Duluth 

Minn. 

Wash. 

Mass. 

Ind. 

Mass. 
•Mass. 
^Ohio. 

Mass. 

Mass. 

Mass. 

N.Y. 

R.L 

Mass. 

Mass. 

Mass. 

S.  C. 

Mass. 

N.Y. 

N.Y. 

Mass. 
N.Y. 

R.L 

Mass. 

R.L 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Me. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Ohio. 

Mass. 

Mass. 

R.  I.' 

D.  C. 

Ariz. 

Mass. 

Mass. 

N.  Y.. 

N.  Y. 

N.Y. 

N.Y. 

N.Y. 

111. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 
Mass. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Sandstone 

Tenino 

Wire  rope  socket 

Brazed  band  steel 

Bronze 

Qulncy 

E.  C.  Atkins  &  Co 

Indianapolis 

East  Braintree... 

Chelsea 

Youngs  town 

East  Braintree... 
Boston 

The  Victor  Metals  Co 

Belting 

Revere  Rubber  Co 

do 

Bronze 

Chain 

Stay  bolt  iron 

Steel 

The  American  Belting  Co 

The  Victor  Metals  Co 

Harrincton,  Kim?  St  Co x  r  - 

Houfsh ton  &  Ricnards 

do 

Rapid   Transit  Subway   Con- 
struction Co. 
Rhode  Island  Malleable   Iron 
Works. 

Hugh  Martin 

Boston  Transit  Commission 

do 

New  York 

Hill  Grove 

Wobum 

Boston 

do 

Charleston. 

Newton 

Malleable  iron 

Trap  rock 

Cement 

do 

OnMiltA 

Winnsboro  Granite  Co 

S.  E.  Thompson 

Concrete 

Steel 

Ra^mre  A  rm*  On 

Utlcs 

New  York 

WestWsreham... 
Brookljm 

Twisted  steel  bars 

Steel 

Ransoms  Concrete  Machinery 

Co. 
Tremont  Nail  Co. 

Eye  bolt 

J.  H.  Williams  &  Co 

Bronze 

do 

Builders  Iron  Foundry 

Providence 

East  Braintree... 
Providence 

Boston 

The  Victor  Metals  Co 

rhftin 

Brown  &  Shaipe  Manufactur- 
ing Co. 
New  England  Brick  Co 

Brick 

do 

Prank  B.  Gilbreth 

do 

Concrete 

Boston  Transit  Commission 

do 

do 

do 

do 

do 

S.  E.  Thompson 

Newton 

Links 

The    Marine    Hardware    and 

Equipment  Co. 
Hood  Rubl)er  Co 

South  Portland... 

Watertown 

Boston 

Nails  in  wood 

Tie  rods 

Boston  Transit  Commission 

do 

do 

23 
24 

do 

do 

do., 

do 

28     Bronze 

The  Victor  Metals  Co 

East  Braintree... 
Boston 

29 

Rope 

Albert  Winslow  &  Co 

31 

Nov.    7 
14 

16 
23 
25 
26 
28 
30 
Dec.     3 

4 

Belting 

Steel  bars 

The  American  Belting  Co 

Boston  Transit  Commission 

New  Bedford  Cordage  Co 

New  England  Steam  Brick  Co.. 

Cnlted  States  Express  Co 

Tufa  Stone  Co 

Albert  Winslow  &  Co 

General  Electric  Co 

Otis  Elevator  Co 

Youngs  town 

Boston 

Cordage 

Bricks 

do 

Stone 

New  Bedford 

Providence 

Washington 

Douelas 

Hemp  roue 

Boston 

Steel....:. 

Lynn 

Piston  rods 

Yonkers 

do 

do 

do 

do 

Chicago 

Boston 

do 

Newton 

Waltham 

Fitchbure 

East  Braintree... 

Boston 

do 

do 

do 

do 

do 

While  iron 

Concrete  prisms 

1 do 

do 

do 

do 

Sidney  Eastman 

Boston  Transit  Commission 

do 

8 

Concrete 

S.  E.  Thompson 

11 

Cnliimnn , , 

Lally  Patent  Column  Co 

C.  H.  Cowdrey  Machine  Co 

The  Victor  Metals  Co 

12 

Steel  bars 

17 

1  Bronze 

18 

Tumbuckle 

The  Carson  Trench  Machine  Co. 
Boston  and  Lockport  Block  Co. . 
The  Victor  Metals  Co 

19 
28 

30 

Shackles 

do 

Bronze 

East  Braintree... 
Taunton. 

do 

Taunton-New  Bedford  Copper 

Co. 
The  Orford  Copper  Co 

Steel 

New  York 

Boston 

Manila  rone 

Standard  Rope  and  Twine  Co... 
Klastem  Sandstone  Brick  Co. . . . 

1904. 
Jan.     6 
13 

Brick 

do 

Bronze 

The  Victor  Metals  Co 

East  Braintree... 
do ' 

18   do 

23     Belting 

25  1 do 

do 

Revere  Rubber  Co 

Chelsea 

do ■ 

do 
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Private  Tests — Continued. 

TESTS  MADE  FOR   PRIVATE  PARTIES  DURINO   THE  FISCAL   YEAR 

ENDED  JUNE  30, 1904— Continued. 


Date. 


1904. 

Jan.  26 
27 

Feb.    4 

9 

10 

\S 
27 


l£ar. 


29 


2 

7 

8 

14 

16 


10 

80 

Apr.    6 

14 

26 


26 

27 
May    7 


10 
11 
12 
13 

17 

23 

24 

26 

26 

June   2 
3 

4 
7 


16 
17 
20 
21 
22 
23 


28 

29 


Material. 


Wire  rope 

Steel  hooks 

Steel  specimens.. 

Stone 

Chain 

Links 

Steel  balls 

Cast  iron 

Bronze 

,....do 

Steel  bars 

Steel  bar 

Steel  bridge  rods. 


Tackle  blocks.. 
Wrought  iron.. 

Cast  iron 

Bronze 

Steel  specimens. 

.....do 

do 

do 

Cast  iron 

Steel  specimens. 

Twine 

Steel  bars 


Sandstone. 


Bricks 

Hydraulic  gauges.. 


Columns 

,....dO V... 

Bricks 

Steel  specimens. 
Bronze 


Steel  bars 

....do 

do 

Cloth 

Paving  brick. 

do 

Cloth 

Bronze 


Shackles 

Tackle  blocks 

Manila  rope 

do 

Hoisting  hook 

Steel  specimens... 

Wrought  iron 

Brazed  band  steel. 

Cloth 

Wrenches 

Shackle 

Twine 

Granite 

Brick 

do 

Steel 


Steel    and    wrought 
iron. 

Granite , 

Herap  rope , 

Bronze , 

Steel 

Rubber , 

Belting , 


Links 

Swivel 

Cement  blocks. 


For  whom  tested. 


Name. 


Wright  Wire  Co 

The  Thomas  Laughlin  Co 

I.  G.Johnson  6i  Co 

Walter  W.Ife 

Geo.  W.  Bush 

The  Thomas  Laughlin  Co. 

Waltham  Manufacturing  Co . . . 
Farrel  Foundry  and  Machine  Co 

The  Victor  Metals  Co 

....do 

I.  G.  Johnson  &  Co 

Savage  Arms  Co 

The  New  York,  New  Haven  and 

Hartford  Railroad  Co. 
Boston  and  Lockport  Block  Co. . 
Kinslev  Iron  andTMacliine  Co... 

Harold  L.  Bond  Co 

The  Victor  Metals  Co 

Wyman  &  Gordon 

I.  G.Johnson  &  Co 

Eugene  Childs 

Savage  Arms  Co 

Farrel  Foundry  and  Machine  Co 

Wjrman  &  Gordon 

Hood  Rubber  Co 

Farrel  Foundry  and  Machine 

Co. 
Michigan  Lake  Superior  Power 

Co. 
The  Buffalo  Sandstone  Brick  Co. 
The  American  Steam  Gauge  and 

ViUve  Works. 
Lally  Patent  Column  Co 

Southern  Tile  and  Brick'WorioB.. 

Wyman  &  Gordon 

Taimton-New  Bedford  Copper 
Co. 

TheMarlin  Firearms  Co 

Boston  Transit  Commission.... 

do 

Hood  Rubber  Co 

City  of  Cambridge 

do 

Union  Carpet  Lining  Co 

Taunton-New  Bedford  Copper 
Co. 

Fletcher  <b  Crowell  Co 

Boston  and  Lockport  Block  Co.. 

Fearing,  Whiton  &  Co 

Ply mou  th  Cordage  Co 

J.  H.  Williams  &  Co 

I.  G.  Johnson  di  Co 

Kinsley  Iron  and  Machine  Co.. 

E.  C.  Atkins  <k  Co 

Hood  Rubber  Co 

A.J.  WilWnson&Co 

Fletcher  &  Crowell  Co 

Hood  Rubber  Co 

Balfour  Quarry  Co 

National  Art  Stone  Co 

GuBtave  Loch 

American  and  British  Manufac- 
turing Co. 

Pacific  Mills 


City  of  Cincinnati 

Albert  Winalow  A  Co 

The  Victor  Metals  Co 

Wyman  &  Gordon 

Hood  Rubber  (  o 

Boston  Woven  Hose  and  Rub- 
ber Co. 

8.  C.  Rowell  <k  Co 

Fletcher  &  Crowell  Co 

Cement  Machinery  Co 


City. 


Boston 

Portland 

Spuy  ten  Duyvil . , 

New  York 

Boston 

Portland , 

Waltham 

Ansonla 

East  Braintree... 

do 

Spuyten  Duyvil- . 

l/tiea 

Boston , 


do 

Canton 

Boston 

East  Braintree.. 

Worcester 

Spuyten  Duyvil. 

Roxbury 

Utica 

Ansonla , 

Worcester 

Watertown 

Ansonla 


SaultSte.  Marie. 


Buffalo. 
Boston. 


Waltham.. 

do 

Jackson... 
Worcester. 
Taunton. . , 


New  Haven. . 

Boston 

do 

Watertown.. 
Cambridge  .. 

do 

Boston 

Taunton.... 


Portland 

Boston 

do 

North  Plymouth 

Brooklyn 

Spuyten  Duyvil . 

Canton 

Indianapolis 

Watertown 

Boston 

Portland 

Watertown 

Salisbury 

Chester 

New  York 

Bridgeport 


Lawrence. 


Cindzmati 

Boston 

East  Braintree. 

Worcester 

Watertown 

Boston 


....do... 
Portland , 
Jackson., 


State. 


Mass. 
Me. 

N.Y. 

N.Y. 

Maas. 

Me. 

Mass. 

Conn. 

,Mass» 

Mass. 

N.Y. 

N.Y. 

M&88. 

Mass. 

Mass. 
Mass. 
Mass. 
Mass. 
N.Y. 
Mass. 
N.Y. 
Conn. 
Maas. 
Mass. 
Conn. 

Mich. 

N.Y. 
Mass. 

Mass. 
Mass. 
Tenn. 
Mass. 
Mass. 

Conn. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Me. 

Mass. 

Mass. 

Mass. 

N.Y. 

N.Y. 

Mass. 

Ind. 

Mass. 

Maas. 

Me. 

Mass. 

N.  C. 

Pa. 

N.Y. 

Conn. 

Mass. 

Ohio. 
Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 

Me. 

Mich. 


IXDEX. 


Analyses,  chemical:  Page. 

Carbon  steel  in^t,  62-inch , 221 

Cast  iron  and  pig  irons 124 

Platform  bracket,  6-inch  R.  F.  gun  carriage 79 

Rails 278 

Segment  from  6-inch  gun 66 

Shrapnel  case 263 

Springs  for  gun  carriages .• 213 

Streaked  gun  hoops. 150, 159, 160, 177 

Axle  and  wheels,  75-millimeter  mountain  gun  carriage 220 

Brick  piers,  with  solid  cores: 

Dry-pressed  brick 423-425 

Re-pressed  brick 426-428 

Wire-cut  brick 42^431 

Hard,  sand-struck  brick 432-434,430-442,446-448 

Light  hard,  sand-struck  brick 435-438,  443-445 

Tabulation * 449 

Bricks: 

Compression  tests — 

Dry-pressed  brick 453 

Re-pressed  brick 453 

Wire-cut  brick 453 

Hard,  sand-^tnick  brick 453, 454 

Light  hard,  sand-«truck  brick 453,  454 

Absorption  of  water 455 

Sand-lime  brick — 

From  Whipple  Barracks,  Ariz. — 

Compression  tests '. 459 

Elastic  properties 459 

Absorption  of  water 459 

From  West  Point,  N.  Y.— 

Compression  tests,  in  condition  received 460 

Compression  tests,  after  immersion  in  water 460 

Compression  tests,  after  exposure  to  wood  lire 460 

Absorption  of  water 460 

Bronze: 

For  gun  carriages  and  mounts — 

75-millimeter  mountain  gun  carriages 128, 136 

6-pounder  gun  mounts 128 

6-inch  bar^tte  carriages 128, 129 

6-inch  disappearing  carriages 129 

8-inch  disappearing  carriages 129 

10-inch  disappearing  carriages 129-133, 135 

12-inch  disappearing  carriages 133-135 

From  Archibald  Wheel  Company 136 

From  Builders  Iron  Foundry 135 

Tobin  bronze  recast  at  Watertown  Arsenal 127 

Tobin  bronze  from  New  York  Arsenal 135 

From  Hyde  Windlass  Company 136 

From  The  William  Cramp  &  Sons  Ship  and  Engine  Building  Company 136 

From  Crown  Smelting  Company '. 136 

Dummy  shot  bands 135 

Dummy  extractor  hooks 135 

485 
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I 

Carbon  steel  ingot,  62-inch:  Page. 

Tensile  tests — 

Square  bars  drawn  down  to  square  bars,  forged  and  treated  at  different 

temperatures 223-256 

Tabulation 257,258 

Chemical  analysis 221 

Cartridge  belt 295 

Cast  iron: 

Tensile  tests — 

From  Watertown  Arsenal  foundry 87, 88, 11»-123 

From  The  Detrick  &  Harvey  Machine  Company 88-90, 93-117 

From  C.  H.  Qowdrey  Machine  Company 90 

From  Builders  Iron  Foundry 118 

Brazed  joint 90 

Pig  iron 90 

Chemical  analyses 124 

Cement,  mortar,  and  concrete  prisms: 

Adhesion  of  steel  bars  imbedded  in  cement  and  mortar  prisms — 
Atlas  Portland  Cement — 
Twisted  ste^  1  bars — 

Neat  cement 409 

1  :  1  mixture.-. 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture 409 

Comieated  steel  bars — 

Neat  cement 409 

1  :  1  mixture 409 

1  :  2  mixture 409 

1  :  3  mixture 409 

1  :  4  mixture 409 

Compressive  elastic  properties,  details — 
Vulcanite  Portland  cement — 
Neat — 

20  per.cent  water 311 

25  per  c«nt  water 312 

1  :  1  mixture — 

Sand 313 

Fine  gravel 314 

Coarse  gravel 315 

J-inch  trap  rock 316 

2i-inch  trap  rock 317 

Cinders 318 

1  :  2  mixture — 

Sand '. 319 

1  :  3  mixture — 

Sand. 320 

1:1:2  mixture — 

i-inch.  trap  rock 321,  322 

2i-inch  trap  rock 325 

Cinders 327 

Coarse  gravel 329 

1:2:3  mixture — 

}-inch  trap  rock 323 

2J-inch  trap  rock 325 

Cinders 328 

Coarse  gravel 330 

1:2:4  mixture — 

J-inch  trap  rock 324 

2J-inch  trap  rock 326 

Cinders 328 

Coarse  gravel » 331 

1:3:6  mixture — 

J-inch  trap  rock 324 

2J-inch  trap  rock 326 

Cinders 329 

Coarse  gravel 331 

Tabulation 332 
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Cement,  4-mch  cubes,  neat:  Pae<'* 
Compressive  strength  and  weight — 

Newark  and  Kosendale 341 

Star,  with  plaster 341 

Star,  without  plaster 341 

Potomac 342 

Silica 342 

Cement,  retarded  sets: 

Compressive  st;)*ength  and  weight — 

Star,  with  plaster 343 

Star,  without  plaster 343 

Cement  set  under  high  initial  pres8ure<s: 
Vulcanite  cement,  neat — 

5  per  cent  water 413 

10  per  cent  water 414,  417 

20  per  cent  water 415, 416 

Comparison  of  testing  machines: 

Baltimore,  Md 195,196 

C.  H.  Cowdrey  Machine  Company 202 

Isaac  G.  Johnson  &  Co 200-202 

Jones  &  Laughlin 202 

Rarig  Engineering  Company 193, 194 

Vicker's  &ns  &  Maxim  (Limited) 197-199 

Concerte  and  mortar  columns,  plain  and  reenforced: 
Compressive  elastic  properties,  details — 

•Plain  columns,  without  reenforcing  bars — 

1  :  1  mixture  (sand) 348-351 

1:1:2  mixtiu^  (pebbles) 352 

1:2:3  mixture  (pebbles) 355 

1:2:4  mixture  (pebbles) .* 358 

1  :2:4  mixture  (trap  rock) ! 372,373 

1:2:4  mixture  (cinders) 374 

1:3:6  mixture  (pebbles) 377 

1  :3  :  6  mixture  (trap  rock) 381,382 

Reenforced  with  4  twisted  steel  bars — 

1:1:2  mixture  (pebbles) 353, 354 

1:2:3  mixture  (pebbles) 356,  357 

1:2:4  mixture  (pebbles) 359, 360 

1:2:4  mixture  (pebbles) 371 

1:2:4  mixture  (cinders) 375, 376 

1:3:6  mixture  (pebbles) 378 

Reenforced  with  8  twisted  steel  bars — 

1:2:4  mixture  (pebbles) 365, 366 

Reenforced  with  4  corrugated  steel  bars — 

1  :2  :  4  mixture  (pebbles) 361,362 

Reenforced  with  8  corrugated  steel  bars — 

1:2:4  mixture  (pebbles) 367,  368 

1:3:6  mixture  (trap  rock) 379, 380 

1  :3  :  6  mixture  (trap  rock) 383-385 

Reenforced  with  4  Thacher  steel  bars — 

1  :2  :  4  mixture  (pebbles) 363,364 

Reenforced  with  8  Thacher  steel  bars — 

1  :2  :  4  mixture  (pebbles) 369,370 

Tabulation 386,387 

Deduced  results 388-394 

Concrete,  12-iiich  cubes,  made  at  Waterto>%'n  Arsenal: 
Compressive  elastic  properties,  details — 

Alpha  Portland  cement — 1  :  2  :  4  mixture — 

1  i  and  2i  inch  trap  rock 335,  336 

2^inch  trap  rock 337,338 

Compressive  strength  and  weight — 

Alpha  Portland  cement — 1  :  2  :  4  mixture — 

li  and2J  inch  trap  rock 339 

2J-inch  trap  rock 339 

Concrete,  cinder,  12-inch  cubes,  from  Eastern  Expanded  Metal  Company: 
Compressive  strength  and  weight — 
Lehigh  Portland  cement — 

1:2:4  mixture 340 

1  :  2i  :  5  mixture 340 

1:3:6  mixture 340 
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Concrete.     {See  also  Cement.)  Page. 

Copper  cylinders  for  pressure  gauges 217-219 

Cordage,  hemp,  and  manila  rope 291 

Endurance  shafts: 

Endurance  tests — 

Gautier  st«el  bars 299-301 

Tabulation 302 

Tensile  tests  of  metal  from  rupture*!  shafts — 

Barrow  steel ^ 305 

Specimens  to  show  mechanical  work 306-308 

Gun  carriages  and  mounts: 

Bronze — 

75-millimeter  mountain  gun  carriages 128, 136 

6-pounder  gun  mounts 128 

6-mch  barbette  carriages 128, 129 

6-inch  disappearing  carriages 129 

8-inch  disappearing  carriages 129 

10-inch  disappearing  carriages 129-133, 135 

12-inch  disappearing  carriages 133-135 

Cast  iron — 

6-inch  barbette  carriages 87 

6-inch  disappearing  carriages* 87-90,  93-117, 120-122 

10-inch  disappearing  carriages 88, 120 

12-inch  disappearing  carriages 88, 119 

Gun  lever  axle,  10-inch  disappearing  carriage 67 

Heilcal  springs —  • 

75-millimeter  mountain  ^n  carriages 209-213 

8-inch  disappearing  carnages 208 

10-inch  disappearing  carriages 205-207 

12-inch  disappearing  carriages 206-208 

Chemical  analyses  I 213 

Piston  rods  ( proof  stresses)  — 

75-millimeter  mountain  gun  carriages 190 

6-inch  barbette  carriages 190 

10-inch  disappearing  carriages 190 

12-inch  disappearing  carriages 190 

Retraction  ropes  (proof  stresses)  — 

12-inch  disappearing  carriages 190 

Steel  castings — 

3-inch  field  carriages 77 

6-inch  R.  F.  gim  carriages 78-80 

Cast  at  Watertown  Arsenal 81-83 

Steel  forgings —  * 

4.7-inch  siege  carriages 68 

6-inch  barbette  carnages 68 

6-inch  disappearing  carriages 68, 69 

8-inch  barbette  carriages 70 

8-inch  disappearing  carriages .* 70 

10-inch  disappearing  carriages 70 

12-inch  disappearing  carriages 70 

Wheels  and  axle,  yS-millimeter  mountain  gim  carriage 220 

Gun  hoops,  hydrostatic,  tensile,  and  mandrel  tests: 

Chemical  analyses 150, 159, 160, 177 

Hydrostatic  tests 141,142,144,146,147,149 

Mandrel  tests 181 

Tensile  tests,  straightened  rings  from  hoops 143, 145, 148, 150, 153-160 

Tensile  tests  of  specimens 145, 148, 163-177, 181, 182 

Gun  wire.     {See  Wire.) 
Gun  specimens: 

15-poundcr  R.  F.  guns — 

Tubes 13-16 

Jackets , 16-19 

Breechblock 19 

Breech  bushing 20 

Tabulation 20 

75-millimeter  mountain  guns — 

Bodies 63,64 

Block  carriers 64 
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Gun  specimens — Continued.  Page. 
3-inch  R.  F.  guns — 

Tubes 2a-25 

Jackets 25-27 

Locking  hoops 28,  29 

Breechblocks 29,30 

Tabulation 30 

Block  carriers 65 

Clips 65 

5-inch  K.  F.  guns — 

Tube 33 

Jacket 34 

Recoil  bands 65 

6-inch  R.  F.  guns — 

Tubes 37 

Jackets 38,39 

Hoops 40-45 

Breechblocks 46-49 

Spindle 50 

Tabulation 50 

Nickel  steel  tubes 51-58 

Tabulation 59 

Steel  plate  from  segment 66 

10-inch  steel  B.  L.  rifle —     ^ 

Breechblocks 66 

12-inch  nickel  st^el  burst  tube 73 

Helical  springs.     {See  Springs.) 
Ingots,  steel: 

Cast  and  forged  at  Watertown  Arsenal 71 

Carbon  steel  ingot,  62-inch , 221-258 

Iron,  wrought.     {See  Wrought  iron.) 
Iron,  cast.     {See  Cast  iron.) 
Mortar.     {See  Cement  and  Concrete.) 
Mortar  carriages: 

Steel  forgings  for  10-inch  mortar  carriages 70 

Steel  forgings  for  12-inch  mortar  carriages 70 

Nickel  steel  tube,  12-inch 73 

Private  tests 483,484 

Piston  rods  (proof  stresses): 

75-millimeter  mountain  gun  carriages 190 

6-inch  barbette  carriages 190 

10-inch  disappearing  carriages 190 

12-inch  disappearing  carriages 190 

Pressure  gauges,  copper  cylinders  for 217-219 

Railroad  material: 

Chemical  analyses  of  rails 278 

Frictional  resistance  of  rail  joint 267,  268 

Resistance  of  nuts  on  bolts  in  track 267 

Tensile  tests,  nickel  and  carbon  steel  splice  bars 269-274 

Tensile  tests,  locomotive  trailing  wheel  tire 275-278 

Retraction  ropes  (proof  stresses)  for  12-mch  disappearing  carriages 190 

Shot  and  shell: 

3-inch  shell 87 

12-inch  mortar  shot 88 

12-inch  mortar  shell 88 

12-inch  dummy  projectiles 123 

Shrapnel  cases: 

Bending  test .- 263 

Chemical  analysis 263 

Hydrostatic  test 261 

Longitudinal  compression  test 262 

Tensile  tests 263 

Springs  for  gun  carriages: 

75-milliraeter  mountain  gun  carriages 209-213 

8-inch  disappearing  carriages 208 

10-inch  disappearing  carriajzos 205-207 

12-inoh  disappearing  carriages 206-208 

Chemical  analyses 213 
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Steel  bars  imbedded  in  cement  and  mortar  prisms 409 

Steel  bars  for  reenforcing  concrete  columns: 
Tensile  tests — 

Corrugated  steel  bar 400 

Plain,  square,  steel  bar 397 

Thacberbar 399 

Twisted,  square,  st«eel  bar 398 

Compression  tests — 

Corrugated  steel  bars 402,  403 

Plain,  square,  steel  bars 404,  405 

Thacher  bars 403,  404 

Twisted,  square,  st-eel  bars 401,  402,  405 

Steel  castings: 

For  ^n  and  carriage  work 77^83 

Steel  forgmgs: 

For  gun  and  carriage  work 63-71 

From  Watertown  Arsenal  ingots 71 

Breechblocks  for  Watervliet  Arsenal 71 

From  Boston  Forge  Company 68,  71 

From  Builders  Iron  Foundry 68 

From  Fore  River  Ship  and  Engine  Company 68 

From  United  States  Engineer  Corps 72 

For  comparison  of  testing  machines ^ 193-202 

Tracing  cloth 482 

Wire 185-190,285-288 

Wood: 

Philippine  woods — 

Compression  tests 473-476 

Transverse  tests 477 

Moisture  determinations 478 

Japanese  woods- 
Compression  tests 479,  480 

Transverse  tests 481 

Moisture  determinations 481 

Wooden  posts: 

Compression  tests — 

Basket  oak 464 

Douglas  fir 470 

Long-leaf  pine 465,  466 

Short-leaf  pine 467,  468 

Spruce 469 

Wrought  iron: 

Double  refined,  re  tests — 

Tensile  tests 281,282 
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